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Piperazine derivatives and process for the preparation thereof 

The present invention relates to a new piperazine derivative of the 
general formula (I) or its pharmaceutically acceptable acid addition salt, 
5 and process for the preparation thereof. 



wherein Ri and Ra are independently hydrogen, C1-C4 alkyl, C3-C4 
alkylcarboxyl, Cj~C 4 alkylcarbonyl, CrC 4 aikoxy, C1-C4 hydroxyalkyl, 
15 Ci-C-4 aminoalkyl or CrCt hydroxyiminoalkyl, or Ri and R2 are fused to 
form C3-C4 unsaturated ring; 

R 3 , Ra, Rs, Re and R? are independently hydrogen, halogen, hydroxy, 

nifcro, amino, C1-C4 alkyl, C1-C4 alkylcarboxyl, Ci~C4 alkylcarbonyl, 

Ci~C4 aikoxy or Cr O thioalkoxy; 
20 R 8 is C1-C4 alkyl; 

Y is oxygen, sulphur, amino, substituted amino or C1-C4 thioalkyl; 

Z is C1-C4 aikoxy, Ci-Q alkyl, Cr Cj alkylamino or C1-C4 thioalkoxy; 

Xi and X2 are independently carbon or nitrogen', and 

— N~c-~ and — C~Y— may form a single bond or a double bond 
25 provided that if —N^c— forms a single bond, ~~C"Y~~ forms a bouble 

bond, and if — c~Y— forms a single bond, —N-C— forms a bouble 

bond and Rg is nonexistent. 




10 



(I) 



In the above definitions, C4-C4 alkyl means methyl, ethyl, propyl, 
30 isopropyi, n-butyl, isobutyl or tert~butyl. 

C3-C4 alkylcarboxyl means carboxyl esterified with a lower alkyl such 
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as methykarboxyl and ethylcarhoxyl. 

&~Ca alkylearbonyl means carbonyl ketonized with a lower alkyl such 
as methylcarbonyl and ethylcarbonyl. 

Cj~C4 alkoxy means methoxy, ethoxy, propoxy, isopropoxy. butoxy, 
5 isobutoxy or tert-butoxy. 

Ci-Q thioalkoxy means melbylthio, ethylthio, propylthio, isopropylthio, 
foutylthio, isobutylthio or tert-butyithio. 

Ci -Oi aminoalkyl means arninomethyl, aminoethyl, aminopropyl, 
aminobutyl or the like. 
10 Ci - Ci kydroxyalkyl means hydroxymethyl, bydroxyethyl, 
hydroxypropyl, hydroxybutyl or the like. 

Ci~Q hydroxyiminoalkyl means &-C4 alkyl substituted with 
hydroxyiniino such as hydroxyiminoetliyl. 

Substituted amino means hydroxyamino, C1-C4 alkjdamino, C1-C4 
15 alkoxyamino or the like. 

The present inventors had studied for a long time to find compounds 
having intensive antitumor activity. As a result, now we have finally 
found out the facts that the present compounds of the general formula 
20 (I) and acid addition salts thereof have not only prominent antitumor 
activities but very low toxicities. 

Accordingly, the one object of the present invention is to provide the 
novel compounds of the general formula (I) and acid addition salts 
thereof having not only prominent antitumor activities but very low 
25 toxicities. 

The other object of the present invention is to provide a process for 
the preparation of the compounds of general formula(I) and acid 
addition salts thereof. 

The compounds of the present invention can be mixed with 
30 pharmaceuticaliy acceptable vehicles by a known method to give 

pharmaceutical compositions and thus the pharmaceutical compositions 
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can be used to prevent or treat with various kinds of tumors of human 
beings or mammals. 

Therefore, another object of the present invention is to provide 
pharmaceutical compositions containing the compound of the general 
5 formula(I) or an acid addition salt thereof as an active ingredient. 

Acids which can be reacted with the compounds of the general 
formula(I) to form acid addition salts are pharmaceutically acceptable 
inorganic or organic acids; for example, inorganic acids such as 

10 hydrochloric acid, bromic acid, sulfuric acid, phosphoric acid, nitric acid; 
organic acids such as formic acid, acetic acid, propionic acid, succinic 
acid, citric acid, maleic acid, malonic acid, glycolic acid, lactic acid; 
amino acids such as glycine, alanine, valine, leucine, isoleucine, serine, 
cysteine, cystine, asparaginic acid, glutamic acid, lysine, arginine, 

15 tyrosine, proline; sulfonic acids such as methane sulfonic acid, ethane 
sulfonic acid, benzene sulfonic acid, toluene sulfonic acid; or the like. 

Vehicles which can be used in the preparation of pharmaceutical 
compositions containing the compound of the general formula (I) as toe 

20 active ingredient may include a sweetening agent, binding agent, 

dissolving agent, aids for dissolution, wetting agent, emulsifying agent, 
isotonic agent, adsorbent, degrading agent, antioxidant, antiseptics, 
lubricating agent, filler, perfume or the like; such as lactose, dextrose, 
sucrose, mannitol, sorbitol, cellulose, glycine, silica, talc, stearic acid, 

25 stearin, magnesium stearate, calcium stearate, magnesium aluminum 
silicate, starch, gelatine, tragacanth gum, glycine, silica, alginic acid, 
sodium alginate, methyl cellulose, sodium carboxy methyl cellulose, 
agar, water, ethanol, polyethylenglycol, polyvinyl pyrrolidone, sodium 
chloride, potassium chloride, orange essence, strawberry essence, vanila 

30 aroma or the like. 
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Daily dosage of the compound of the general formula (I) may be 
varied depending on age, sex of a patient, degree of disease, etc. and 
generally l.Omg to 5,(XX)mg per day may he administered one to several 
times. 

5 

The compounds of the general formula (I) according to the present, 
invention wherein ~~N-c~~ forms a single bond and — C~Y— forms a 
bouble bond, may be prepared by the following scheme I. 

10 Scjjejnel 



15 



20 




wherein Ri, R 2 , K% FU, Rs, Re, R?, Rs, Xi, X 2 , Y and Z are as defined 
above, and Lie is a conventional leaving group such as halogen, sulfonyl 
or the like. 

The above process comprises reacting a compound of the general 
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formula (2) with a -C(=Y)- group-providing agent in an organic solvent 
to obtain a compound of the general formula (3) and successively 
reacting the compound of the formula <3) with a compound of the 
general formula (4) to give the compound of the general formula (5). 
5 Then, the compound of the formula (5) may be reacted with an 

alkylating agent or an arylating agent in the presence of a base to give 
a compound of the general formula (la). 

The -C (=X) -group-providing agent used in the above reaction may 
10 include U carbonyldiimklazole, U earbonylthiodiimidazole, phosgene, 

thiophosgene, carbonyldiphenoxide and phenylchloroformate, and it may 

be used in an amount of 1 - 1.5 equivalent, preferably 1-1.1 equivalent 

to the starting compound. 
The reaction may be carried out in a conventional organic solvent 
15 such as, for example, tetrahydrofuran, dichloromethane, acetonitrile, 

chloroform and dimethylformamide. 
And also the reaction is preferably carried out in the presence of a 

coupling agent such as a conventional inorganic or an organic base. 

Such conventional inorganic or organic bases used in the reaction may 
20 include sodium hydride, potassium hydride, sodium hydroxide, potassium 

hydroxide, sodium carbonate, potassium carbonate, cesium carbonate, 

sodium bicarbonate, potassium bicarbonate, triethylamine, pyridine and 

DBU. 

The reaction may be carried out at a temperature between 3*C and 
25 boiling point of the solvent used, preferably at 50t>i00t and for 5 - 
48 hours, preferably for 10 - 24 hours. 

The reaction of the compound (3) with the compound (4) to give the 
compound (5) may be carried out in the presence of a conventional 
30 organic solvent at the temperature of 50-1001; for 5-48 hours. The 
compound (4) may be used by 1-1.5 equivalent. 
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And also the reaction is preferably carried out in the presence of a 
conventional inorganic or organic base, such as sodium hydride, 
potassium hydride, sodium hydroxide, potassium hydroxide, sodium 
carbonate, potassium carbonate, cesium carbonate, sodium bicarbonate, 
5 potassium bicarbonate, triethylamine, pyridine, DBU or the like. 
Then, the compound of the formula (5) may be reacted with an 
alkylating agent or an arylating agent, in the presence of a conventional 
organic or inorganic base to give a compound of the general formula 
(la), 

10 The alkylating agent and arylating agent used in the above step may 
include CrC« alkylhalide, O-Cs alkylsulfonate, substituted or 
unsubstituted Ca-Cs cycloalkyl halide, arylhalide, and substituted or 
unsubstituted Cs-Cs cycloalkyl sulfonate. 
Ci-Cs alkyl halide means methyl chloride, methyl bromide, methyl 

15 iodide, ethyl chloride, ethyl bromide, ethyl iodide, propyl chloride, propyl 
bromide, propyl iodide, butyl chloride, butyl bromide, butyl iodide, pentyl 
chloride, pentyl bromide, pentyl iodide, bromo ehtylacetate or the like. 

Cj-Cs alkylsulfonate means methyl sulfonate, ethyl sulfonate, propyl 
sulfonate, butyl sulfonate, pentyl sulfonate or the like. 

20 Substituted or unsubstituted GrCs cycloalkyl halides mean cyclopropyl 
chloride, cyclopropyl bromide, cyclopropyl iodide, cyclobutyl chloride, 
cyciobutyl bromide, cyclobutyl iodide, cyclopentyl chloride, cyclopentyl 
bromide, cyclopentyl iodide, cyclohexyl chloride, cyclohexyl bromide, 
cyclohexyl iodide, cyclopropyl methyl chloride, cyclopropyl methyl 

25 bromide, cyclopropyl methyl iodide, cyclobutyl methyl chloride, cyclobutyl 
methyl bromide, cyclobutyl methyl iodide, cyclopentyl methyl chloride, 
cyclopentyl methyl bromide, cyclopentyl methyl iodide, cyclohexyl methyl 
chloride, cyclohexyl methyl bromide, cyclohexyl methyl iodide, or the 
like. 

30 Aryl halides may include benzyl chloride, benzyl bromide, benzyl 

iodide, benzoyl chloride, benzoyl bromide, benzoyl iodide, toluyl chloride, 
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toluyl bromide and toluyl iodide. 

Substituted or unsubstituted Ca-Cg cycloalkyl sulfonate may include 
eyelopropyi sulfonate, cyclobutyl sulfonate, cyclopentyl sulfonate, 
cyclohexyl sulfonate, eyelopropyi methyl sulfonate, cyclobutyl methyl 
5 sulfonate, cyclopentyl methyl sulfonate and cyclohexyl methyl sulfonate. 

Aryl sulfonate may include benzyl sulfonate, benzoyl sulfonate, toluyl 
sulfonate, or the like. 

The reaction may be carried out in a conventional organic solvent as 
10 such as, for example, teirahydrofuran, dichioromethane, chloroform, 
dimethyl sulfoxide, acetonitrile and dimethylformamide. 

The conventional inorganic or organic base used in above step may 
include sodium hydride, potassium hydride, sodium hydroxide, potassium 
hydroxide, sodium carbonate, potassium carbonate, cesium carbonate, 
15 sodium bicarbonate, potassium bicarbonate, triethylamine, pyridine and 
DBU. 

In the above reaction process, if any acid material is formed, a basic 
material may be added as a scavenger in order to eliminate the acid 
material from the reaction phase. Such basic material may be alkali 

20 metal hydroxide, alkali earth metal hydroxide, alkali metal oxide, alkali 
earth metal oxide, alkali metal carbonate, alkali earth metal carbonate, 
alkali metal hydrogen carbonate, alkali earth metal hydrogen carbonate 
such as for example, sodium hydroxide, potassium hydroxide, calcium 
hydroxide, magnesium hydroxide, magnesium oxide, calcium oxide, 

25 potassium carbonate, sodium carbonate, calcium carbonate, magnesium 
carbonate, magnesium bicarbonate, sodium bicarbonate, calcium 
bicarbonate or the like, and organic amines. 

The compounds of the general formula (2) and the formula (4) are 
known compounds, or may be prepared by a known method described 

30 in, for example, Farmaco(pavia) Ed, Sci., M8), 557-65(1963) or by a 
similar method thereto. 
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A compound of the general formula (I) wherein — C~Y-™ 
forms a single bond and — N~c— forms a double bond may be prepared 
by the following scheme II 




wherein Ri f lis, R*, Rs, Re, R?, Xi, Xz, Y and Z are as defined 
above, and TV is lower alkyl such as methyl and ethyl. 

A compound of the general formula (II), which may be prepared by a 
known method, is reacted with an alkylating agent in the presence of a 
base to give a compound of the general formula (D. Then, the 
compound of the formula (T) is reacted with a substituted or 
unsubstitued amine in the presence of a base to give a compound of the 
general formula (lb). 

The reaction may be carried out at a temperature between 3°C and 
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boiling point of the solvent used, preferably at SOt-lOOt: for 5 48 
hours, preferably for 10 - 24 hours. 

The alkylating agent may be used in an amount of 1 ~ 1.5 equivalent 
to the compound (H). The alkylating agent may include CrCs alkyl 
5 halide, Ci-Cs alkylsulfonate, substituted or unsubstituted Cs-Cg cycloalkyl 
halide, aryl halide and substituted or unsubstituted QrCs cycloalkyl 
sulfonate. 

The reaction may be carried out in a conventional organic, solvent as 
described above, 

10 The conventional inorganic or organic base as described above may 
be used in the above process. 

The compound of the formula (D is reacted with a substituted or 
unsubstitued amine in the presence of a conventional base to give a 
compound of the general formula (lb). 
15 The reaction also may be preferably carried out in a conventional 
organic solvent as decribed above. 

The conventional inorganic or organic base described above may be 
used in the above reaction step. 
In the above reactions, if any acid material is formed, any basic 
20 material may be preferably added as a scavenger in order to eliminate 
the acid material from the reaction phase. Such basic material may be 
the organic or inorganic bases as described in the scheme I above. 

The compound of the general formula (IE) is a known compound, or 
may be prepared by a known method described in, for example, USP 
25 5,780,472, PCT/KR97/00128 or by a simitar method thereto. 

Hereinafter the present invention will be described in more details 
with reference to following examples but it is not intended to limit the 
scope of the invention thereinto. 

30 

Compounds of the general formula (la) were prepared in following 
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examples according to the above-mentioned process. 



5 




wherein Ri, Rz, Rs, R4> Rs, Re, R?, Rs, Xi, Xz, Y and Z are as defined 
above, 
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H 


H 


H 


H 


N 


N 


0 


OCH3 


40 




iPr 


H 


H 


H 


H 


H 


N 


N 


0 


OCH3 


41 




H 


H 


nBu 


H 


H 


H 


N 


N 


0 


0CH3 


42 


QKB-CHCH 


H 


CHs 


H 


CHs 


H 


H 


N 


N 


0 


oca 


43 


a-KH-a-KH 


CHs 


CHs 


H 


CHs 


CH3 


H 


N 


N 


0 


OCH3 


44 




F 


H 


H 


H 


H 


H 


N 


N 


0 


OCH3 


45 


ai=OKBCH 


H 


Br 


H 


H 


H 


H 


N 


N 


0 


oafe 


46 




H 


F 


H 


F 


H 


H 


N 


N 


0 


OCH3 


47 


QKBOKH 


H 


CF 3 


H 


H 


H 


H 


N 


N 


0 


OCH3 


48 


OKiKJ-KII 


H 


N0 2 


H 


NOz 


H 


H 


N 


N 


0 


ocm 


49 


a-Kua-KB 


H 


NH 2 


H 


Nik 


H 


H 


N 


N 


0 


ocm 


50 


OKB-a-KJl 


H 


H 


Ac 


H 


H 


H 


N 


N 


0 


0CH3 


51 


a*€HKIK3i 


SCH, 


H 


H 


H 


H 


H 


N 


N 


0 


0CH3 


52 


C1K1KWO-] 


Ph 


H 


H 


H 


H 


H 


N 


N 


0 


0CH3 




a-Ki-i-OKH 


H 


OCH3 


H 


OCH3 


H. 


CH3 


N 


N 


0 


ociis 


54 


OKIKIKK 


OCHa 


H 


H 


H 


H 


CH3 


N 


N 


0 


OCHs 


55 


OKIKIKI- 


H 


CHs 


H 


CHs 


H 


CHs 


N 


N 

i 


0 


OCHs 
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Be 


U U. 


Rs 


R 3 


R5 


Re 


R 7 


Re 


Xi 


X 2 


Y 


z 


56 


OHKH-OKH 


H 


F 


H 


F 


H 


CHs 


N 


N 


O 


OCHs 


57 


OKHOKH 


H 


NO2 


H 


N0 2 


H 


CHs 


N 


N 


O 


OCHs 


58 


OKJfO-KH 


H 


NH 2 


H 


NH 2 


H 


CHs 


N 


N 


O 


OCHs 


59 


OKHKWCH 


H 


OCHs 


H 


OCHs 


H 


Et 


N 


N 


0 


OCI1 


60 


a*OKH<H 


H 


CHs 


H 


CHs 


H 


Et 


N 


N 


0 


OCHs 


61 


OKH-OKH 


H 


a 


H 


CJ 


H 


Et 


N 


N 


0 


OCHs 


62 


OKH-CJKH 


H 


OCHs 


H 


OCHs 


II 


iPr 


N 


N 


0 


OCHs 


63 


OKH-OKH 


OCHs 


H 


H 


H 


H 


H 


N 


N 


s 


OCHs 


64 


CHKHCtKH 


F 


OCH3 


H 


OCIfe 


H 


H 


N 


N 


s 


OCHs 


65 


OKJKIiCH 


Et 


H 


H 


H 


H 


II 


N 


N 


s 


OCHs 


66 


OKB-OKJ* 


H 


CHs 


H 


CHs 


H 


H 


N 


N 


s 


OCH3 


67 


d-KB-OKH 


H 


Br 


H 


H 


H 


H 


N 


N 


s 


OCHs 


68 




H 


F 


H 


F 


H 


H 


N 


N 


s 


OCRs 


69 




SCH3 


H 


H 


H 


H 


H 


N 


N 


s 


OCHs 


70 


OKftGKH 


H 


H 


Ac 


H 


H 


H 


N 


N 


s 


OCHs 


71 


O-KIHJKH 


H 


H 


nBu 


H 


H 


H 


N 


N 


s 


OCHs 


72 




H 


oca, 


H 


OCHs 


H 


H 


N 


N 


0 


OEt 


73 


OKH-OKB 


OEt 


H 


H 


H 


H 


H 


N 


N 


0 


OEt 


74 


a-KiK»ai 


H 


CHs 


H 


CHs 


H 


H 


N 


N 


0 


OEt 


75 


OM2-K1K3] 


CHs 


CHs 


H 


H 


H 


H 


N 


N 


0 


OEt 
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Ex. 


Ri R-> 


Rs 


R4 


Bs 


Re 


R? 


Rg 


Xi 


x 2 


Y 


z 


76 


OiCH-O-KH 


Et 


H 


H 


H 


H 


H 


N 


N 


0 


OEt 


77 


OKH-OKB 


H 


a 


H 


Cl 


H 


H 


N 


N 


0 


OEt 


?<* 


OKMKH 


H 


Br 


H 


H 


H 


H 


N 


N 


0 


OEt 


79 


CH=€H-€H=OI 


H 


F 


H 


F 


H 


H 


N 


N 


0 


OEt 


80 


QKMrKH 


SCfcfe 


H 


H | H 


H 


H 


N 


N 


0 


OEt 


81 


a-I=OKH<H 


H 


OCHs 


H OCHs 


H 


Clh 


N 


N 


0 


OEt 


82 


OKIK2KI-I 


H 


a 


H Cl- 1 H 


Clh 


N 


N 


0 


OEt 


as 


OKH-OKH 


H 


OClh 


H 


OCH3 


H 


Et 


N 


N 


0 


OEt 


84 


OKJK3K2I 


H 


Cl 


H 


Cl 


H 


Et 


N 


N 


0 


OEt 


85 


OKIKJKH 


H 


CH3 


H 


CHs 


H 


Et | N |n 1 0 1 OEt 


86 


chhokxkh 


H 


CHs 


H 


Clh 


H 


H 


C 


C 


0 


OCHs 


87 
88 




H 


OCPIs 


H 


OCH3 


H 


H 


c 


c 


0 


OCHs 




H 


F 


H 


F 


H 


H 


c 


c 


0 


OCHs 


89 




H 


Cl 


H 


Cl 


H 


H 


c 


c 


0 


OCH3 


90 


aKJIOKH 


H 


CHs 


H 


CHs 


H 


CHs 


c 


c 


0 


OCHs 


91 




H 


F 


H 


F 


H 


CH3 


c 


c 


0 


OCHs 


92 


OKftOKH 


H 


Cl 


H 


Cl 


H 


CHs 


c 


c 


0 


OCH3 

oca 


93 


OK1KIKH 


H 


OCHs 


H 


OCH3 


H 


CH3 


c 


c 


0 


94 


ch?ohjkh 


H 


OCHs 


H 


OCHs 


H 


Et 


c 


c 


0 


ochs 


95 




H 


CHs 


H 


CHs 


H 


Et 


c 


c 


0 


ochs 
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The compounds of the general formula (lb) were prepared in the following 
examples according to the above-described process. 




(lb) 

wherein, Ri, lh s Rs, R*. Rs, Re, R7, X, Y and Z are as defined above. 



Be 


Ri 


R2 


R 3 R4 


Rs 


Re 


Rt 


A 


x 2 


Y 


Z 


96 


ai. 


CHs 


H 


H 


H 


H 


H 


C 


N 


NHOH 


OCHs 


97 


CH3 


Clh 


H 


H 


CH3 


II 


H 


C 


N 


NHOH 


OCH3 


98 


cm 


CH3 


H 


H 




H 


H ! C 


N 


NHOH 


OCH3 


99 


CHs 


CH3 


H 


CHs 


H 


CHs 
II 


H 


C 


N 


NHOH 


OC1-! 
OCHs 


100 


CHs 


CH3 


OCH3 


H 


H 


H 


C 


N 


NHOH 


104 


CH3 


CH3 


H 


OClh 


H 


OCH3 


H 


c 
c 


N 


NHOH 


OCHs 


102 


CHs 


CHs 


H 


F 


H 


F 


H 


N 


NHOH 


OCHs 


103 


Clh 


CH3 


H 


CI 


H 


a 


H 


c 


N 


NHOH 


OOfe 
OCHs 


104 


cm 


CHs 


H 


Br 


H 


H 


H 


c 


N 


NHOH 


105 


cm 


CH3 


H 


NOg 


H 


NO2 
0 


H 


c 


N 


NHOH 


OCHs 


106 


CHs 


CH3 


H 


0 [ 

,A 0B | H 


H 


c 


N 


NHOH 


OCHs 


107 


Clh 


CHs 


H 




H 




H 


c 


N 


NHOH 


)CH 


108 


CH3 


Et. 


OCH3 


H 


H 


H 


H 


c 


N 


NHOH 


OCHs 


109 


Cli, 


Et 


H 


OCHs 


H 


OCHs 


H 


c 


N 


NHOH 


OCHs 


110 


Clh 


Et 


Et 


H 


H 


H 


H 


c 


N 


NHOH 


OCH3 
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Ex 


Ri 


R 2 


Rs 


R4 


Rs 


Rs 


R7 


Xi 


x 2 


! 

Y 


Z 


111 


CHs 


Et 


H 


H 


H 


H 


H 


C 


N 


NHOH 


OCH3 


112 


CHs 


Et 


SCHs 


H 


H 


H 


H 


c 


N 


NHOH 


OCHs 


113 


CH 3 


Et 


H 


CHs 


II 


CHs 


H 


c 


N 


NHOH 


OCHs 


114 


CHs 


Et 


H 


F 


H 


F 


H 


c 


N 


NHOH 


OCHs 


115 


CHa 


Et 


H 


CI 


H 


CI 


H 


c 


N 


NHOH 


OCHs 


116 


CHs 


Et 


Ph 


H 


H 


H 


H 


c 


N 


NHOH 


OCHs 


117 


CHa 


Et 


H 


N0 2 


H 


NO2 


H 


c 


N 


NHOH 


0< H 


118 


CHs 


0 


H 


OCH3 


H 


OCH3 


H 


c 


N 


NHOH 


OCH3 


119 


CHs 


0 

x 

' OCHj 


H 


CH 3 


H 


cm 


H 


c 


N 


NHOH 


OCHs 


120 


CHa 




H 


F 


H 


F 


H 


c 


N 


NHOH 


OCHs 


121 


CHs 




OCH 3 


H 


H 


H 


H 


c 


N 


NHOH 


OCHs 


122 


Clh 


o 


H 


H 


H 


H 


H 


c 


N 


NHOH 


OCHs 


123 


CH 3 




H 


H 


CHg H 


H 


c 


N 


NHOH 


OCHs 


124 


CHa 


O 
I 

' "OCH> 


H 


CI 


H 


H 


H 


c 


N 


NHOH 


OCH3 


125 


CHa 


'^OH 


H 


OCH3 


H 


OCHs 


H 


c 


N 


NHOH 


OCH3 


126 


CH 3 


-^OH 


H 


CH3 


H 


CH3 


H 


c 


N 


NHOH 


OCHs 


127 


CHs 


-^OH 


H 


F 


H 


F 


H 


c 


N 


NHOH 


OCH3 


128 


CHa 


"^OH 


OCH3 


H 


H 


H 


H 


c 


N 


NHOH 


OCHs 


129 


CH 3 


/x OH 


H 


H 


H 


H 


H 


c 


N 


NHOH 


OCHs 


130 


CHs 




H 


H 


CHs 


H 


H 


c 


N 


NHOH 


OCH3 
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Ex 


Hi 


R 2 


Rs 


R4 


Re 


Rs 


R 7 


X, 


x 2 


Y 


Z 


131 


CHs 




H 


CI 


H 


H 


H 


c 


N 


NHOH 


OCH 


132 


CHs 


0 

A. 


H 


CH3 


H 


CHs 


H 


c 


N 


NHOH 


OCHs 


133 


CHs 


X 


H 


OCH3 


H 


OCHs 


H 


c 


N 


NHOH 


OCHs 


134 


CHs 


0 

A 


H 


H 


H 


H 


H 


c 


N 


NHOH 


OCHs 


IS 


CHs 


A 


H 


H 


CHs 


H 


H 


c 


N 


NHOH 


OCHs 


136 


CHs 


0 

A 


H 


F 


H 


F 


H 


c 


N 


NHOH 


OCHs 


137 


CHs 


0 

A 


SCHs 


H 


H 


H 


H 


c 


N 


NHOH 


OCHs 


138 


CH3 


OH 
A 


H 


CHs 


H 


CHs 


H 


c 


N 


NHOH 


OCHs 


139 


CHs 


OH 

A. 


H 


OCH3 


H 


OCHs 


H 


c 


N 


NHOH 


OCHs 


140 


CHs 


OH 


H 


H 


H 


H 


H 


c 


N 


NHOH 


OCHs 


141 


CH3 


OH 


H 


H 


CHs 


H 


II 


c 


N 


NHOH 


OCHs 


142 


CHs 


OH 

A 


H 


F 


H 


F 


H 


c 


N 


NHOH 


OCHs 


143 


cm 


OH 


SCH3 


H 


H 


H 


H 


c 


N 


NHOH 


OCHs 


144 


cm 


NHOH 
A. 


H 


CHs 


H 


CH 3 


H 


c 


N 


NHOH 


OCHs 


145 


Clh 


NHOH 

A 


H 


OCHs 


H 


OCHs 


H 


c 


N 


NHOH 


OCHs 


146 


CH3 


NHOH 

A, 


H 


F 


H 


F 


H 


c 


N 


NHOH 


OCHs 


147 


CHs 


NHOH 
A^ 


SCH 3 


H 


H 


H 


H 


c 


N 


NHOH 


OCHs 


148 


Clh 


NHOH 

As 


H 


N0 2 


H 


NO2 


H 


c 


N 


NHOH 


OCHs 


149 


CHs 


NHOH 

A 


H 


H 


CH 3 


H 


H 


c 


N 


NHOH 


OCHs 


150 


CHs 


Ax 


H 


CHs 


H 


CHs 


H 


c 


N 


NHOH 


OCHs 
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Ex, 


Ri 


R2 


R;j 


R< 


Rs 


Rs 


R 7 


Xi 


X2 


Y 


Z 


151 


CHs 




H 


OCHs 


H 


OCHs 


H 


C 


N 


NHOH 


OCHs 


152 


cm 


NH 2 


H 


F 


II 


F 


II 


c 


N 


NHOH 


OCHs 


153 


cm 




SCHs 


H 


H 


H 


H 


c 


N 


NHOH 


OCH3 


154 


CHs 


NH a 


H 


NO2 


H 


NO2 


H 


c 


N 


NHOH 


ocm 


155 


cm 


NH 2 

^\ 


H 


Ci 


H 


Cl 


H 


c 


N 


NHOH 


OCHs 


156 


Et 




H 


H 


CH3 


H 


H 


c 


N 


NHOH 


OCHs 


157 


Et 


0 

J, 

' "OGH s 


Et 


H 


H 


H 


H 


c 


N 


NHOH 


OCR-. 


158 


Et 


0 


H 


cm 


H 


CH 3 


H 


c 


N 


NHOH 


OCHa 


159 


Et 


O 


H 


ochs 


H 


OCHs 


H 


c 


N 


NHOH 


OCHs 


.160 


Et 


I 
•"' T>CH 3 


H 


Cl 


H 


CI 


H 


c 


N 


NHOH 


OCHs 


161 


Et 




SCHs 


H 


H 


H 


H 


c 


N 


NHOH 


OCHs 


162 


Et 


0 


H 


0 


H 


0 


H 


c 


N 


NHOH 


OCHs 


163 


Et 


0 

A 


11 


F 


H 


F 


H 


c 


N 


NHOH 


OCHs 


164 


Et 


^OH 


H 


H 


CHs 


H 


H 


c 


N 


NHOH 


OCHs 


165 


Et 




Et 


H 


H 


H 


H 


c 


N 


NHOH 


OCHs 


166 


Et 


^"OH 


H 


CHs 


H 


CH 3 


H 


c 


N 


NHOH 


OCHs 


167 


Et 


^OH 


H 


OCH3 


H 


OCH3 


H 


c 


N 


NHOH 


OCHs 


168 


Et 


-"""'OH 


H 


Cl 


H 


Cl 


H 


c 


N 


NHOH 


OCHs 


169 


Et 




SCHs 


H 


H 


H 


H 


c 


N 


NHOH 


ocm 


170 


Et 


-"""^OH 


H 


■-"""'OH 


H 




H 


c 


N 


NHOH 


OCHs 
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Ek 


Ri 


R 2 


Rs 


R4 


Rs 


Re 


R? 


Xi 


x 2 


Y 


Z 


171 


Et 




H 


F 


H 


F 


H 


c 


N 


NHOH 


OCHa 


172 


CH-CH-CH.=CH 


H 


OCHa 


H 


OCHs 


H 


c 


N 


NHOH 


OCHa 


173 


CH=CH-CH=CH 


H 


CH 3 


H 


cm 


H 


c 


N 


NHOH 


OCH3 


174 


CH-CH-CH=CH 


H 


F 


H 


F 


H 


c 


N 


NHOH 


ocm 


175 


CH-CH~CH=CH 


OCHa 


H 


. H 


H 


H 


c 


N 


NHOH 


ocm 


176 


CH=CH-CH-CH 


H 


CI 


H 


H 


H 


c 


N 


NHOH 


ocm 


177 


CH3 


CHs 


H 


H 


H 


H 


H 


c 


c 


NHOH 


ocm 


178 


Clh 


cm 


H 


H 


CHs 


H 


H 


c 


C 


NHOH 


ocm 


179 


CHs 


cm 


Et 


H 


H 


H 


H 


c 


C 


NHOH 


ocm 


180 


CHa 


cm 


H 


CHa 


H 


cm 


H 


c 


C 


NHOH 


ocm 


181 


Clh 


cm 


H 


OCR.:; 


H 


0CH3 


H 


c 


c 


NHOH 


ocm 


182 


cm 


cm 


H 


F 


H 


F 


H 


c 


c 


NHOH 


0CH3 


183 


CHs 


cm 


H 


CI 


H 


H 


H 


c 


c 


NHOH 


OCHa. 


184 


Clh 


cm 


H 


Br 


H 


H 


H 


c 


c 


NHOH 


ochs 


185 


CHa 


cm 


SCH 3 


H 


H 


H 


H 


c 


c 


NHOH 


OCHs 


186 


Clh 


cm 


H 


H 


H 


H 


H 


c 


N 


NHOCHa 


OCHa 


187 


cm 


cm 


H 


H 


CH3 


H 


H 


c 


N 
N 


MiOClfe 
NBXH3 


OCH 3 


188 


cm 


cm 


H 


CH 3 


H 


CHs 


H 


c 


OCHa 


189 


cm 


cm 


H 


OCH3 


H 


OCHa 


H. 


c 


N 


NHOCIfe 


OCHa 


190 


am 


cm 


H 


F 


H 


F 


H 


c 


N 


MIOQfe 


oca^ 
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Ex. 


Ri 


R2 


Rs 


R4 


Rs 


Rs 


R 7 


Xi 


K, 


Y 


Z 


191 


CHs 


CHs 


SCHs 


H 


H 


H 


H 


c 


N 


NBOOHb 


OCHs 


192 


CHs 


CHs 


H 


NO- 


H 


NO;. 


H 


c 


N 


NHOCH3 


OCHs 


193 


CHs 


Et 


H 


CI 


H 


CI 


H 


c 


N 


NHOCIfe 


OCHs 


194 


Et 




H 


F 


H 


F 


H 


c 


N 


NHOCft 


OCHs 


195 


Et 


0 

A>CH 3 


H 


0 


H 


o 


H 


c 


N 


NHOCHs 


OCH3 


196 


Et 




H 




H 




H 


c 


N 


NHOCHs 


OCHs 


197 


CHs 


CHs 


H 


H 


CHs 


H 


H 


c 


C 


NHOCH3 


OCHs 


198 


CHs 


CHs 


H 


CHs 


H 


CHs 


H 


c 


C 


NHOCI-fe 


OCHi 


199 


CHs 


CHs 


H 


H 


H 


H 


H 


c 


N 


SCHs 


OCHs 


200 


CH3 


CHs 


H 


H 


CHs 


H 


H 


c 


N 


SCHs 


OCHs 


201 


CHs 


CHa 


H 


H 


nBu 


H 


H 


c 


N 


SCHs 


OCHs 


202 


CH 3 


CH 3 


H 


CHs 


H 


CHi 


H 


c 


N 


SCHs 


OCHs 


203 


CH 3 


CHs 


OCRs 


H 


H 


H 


H 


c 


N 


SCHs 


OCHs 


204 


CHs 


CH 3 


H 


OCHs 


H 


OCH 3 


H 


c 


N 


SCHs 


OCHs 


205 


CHs 


CHs 


H 


F 


H 


F 


H 


c 


N 


SCHs 


OCHs 


206 


CHs 


CHs 


H 


CI 


H 


CI 


H 


c 


N 


SCHs 


OCHs 


207 


CH 3 


CH 3 


H 


Br 


H 


H 


H 


c 


N 


SCHs 


OCHs 


208 


CHs 


CHs 


H 


N0 2 


H 


NO2 


H 


c 


N 


SCHs 


OCHs 


209 


CLl 


CHs 


H 


0 


H 


0 

A** 


H 


c 


N 


SCHs 


OCHs 


210 


CHs 


Et 


H 


H 


H 


H 


H 


c 


N 


SCHs 


OCH3 
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Ex. 


Ri 


R 2 


Rs 


R4 


Rs 


Re 


R? 


Xi 


x 2 


Y 


Z 


211 


cm 
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Example i) 

l~[(5,6~DimethyF-2-methoxypyrazin-3~yl)aminocarbony 
ne 

a) Phenyl N"(5,6"dkaethyl -2-methox>wrazin-3-yl)carbamate: 
3-Amino~5,6™dimethyl~2~methoxypyra2;ine(L00g > 6.53mmol) and 

phenylchloroformate(l,Q2g, 6.53mmol) were dissolved in dichloromethane 
and stirred at room temperature for 2 hours. The resulting mixture was 
concentrated under the reduced pressure to remove the solvent and 
purified by column chromatography to obtain the titled compound, 
yield: 98 % 
imp.: 101- 103 1 

b) 1- [(5,6- Dimethyl- 2--methox>wrazin~3~yl)aminocarbonyl]"4 -phenyl 
piperazine: 

Phenyl N- (5,6~dimethyl-2-methoxypyrazin -3 -yDcarbamate ( 350mg, 
l,28rnmol) and l-~pfaenylpiperazine(208mg, L28mmol) were dissolved in 
anhydrous tetrahydrofuran and thereto DBU(195mg, 1.28mmol) was 
added. The resulting mixture was stirred at room temperature for 2 
hours and concentrated under the reduced pressure to remove the 
solvent, and purified by column chromatography to obtain the titled 
compound, 
yield : 78.5% 
imp. : 185- 187 1 
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Example 2) 1™ [(5,6~Dimeibyl-2-methoxypy -4- 
(2-methoxyphenyl )piperazine 

Phenyl N- (5,6-dimethyl"2~methoxypyraziii-3-yl Carbamate and 
l-(2~methoxyphenyl)piperazine were reacted by the same way with the 
5 example 1 to obtain the titled compound, 
yield: 82.0% 
m.p.: 184-1851; 

Example 3) l~[(5 1 6-Dimethyl-2~methoxypyrazin-3-yl)aminocarbonyl3~4-- 
(3 } 5-dimethoxyphenyl)piperazine 
10 Phenyl N~(5,6-dimethyl-2-methoxypyrazin-3-yi)caibamate and 

l-(3,5-dimethoxyphenyl)pipera2ine were reacted by the same way with 
the example 1 to obtain the titled compound, 
yield: 85.0% 
m.p.: 136*- 137 1 

15 Example 4) 1- [(5,6~Dimethyl-2~methoxypyrazin-3- yl)aminocarbonyl]-4- 

(2-ethylphenyl)piperazine 
Phenyl N-(5,6-dimethyl-2-methoxypyi-azin~3-yl)carbamate and 

l-(2-ethylphenyl)piperazine were reacted by the same way with the 

example 1 to obtain the titled compound. 
20 yield: 70.4% 

m.p.: 197~-199°C 

Example 5) 1 • [(5,6-Dimethyl ~2-methoxypyrazin-3~yl)aminocarbony]] ~4~ 
(4~butyiphenyDpiperazine 
Phenyl N~ (5,6~dimeth3d-2- methoxypyrazin - 3~yl)carbamate and 
25 1~ (4-butylphenyl)piperazme were reacted by the same way with the 
example 1 to obtain the titled compound 
yield: 68.5% 
m.p.: 121- 123 1: 

Example 6) l-[(5,6-Dimemyl-2-methoxypyrazin-3-yl)amin(>carbonylj--4- 
30 (2~isopropylphenyl)pipera2ine 

Phenyl N- (5,6-dimethyl-2-me1±ioxypyrazm-3™yl)carbamate and 
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i~{2™isopropylphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield: 73.0% 
m.p.: 165- 167 1 

5 Example 7) l-[(5,6"Dimethy! -2 -methoxypyrazin-3~ yl)aminocarbonyl]~4" 

(3,5"dimethj4phenyl)pipera2me 
Phenyl N~{5,6~dimethyl-2~methoxypyrazin-3-yi)carbamate and 

l- (3,5-dimethylphenyl)piperazine were reacted by the same way with 

the example 1 to obtain the titled compound. 
10 yield: 84,Q% 

m.p.: 162- 164 1 

Example 8) l-[(5 ( 6-Dimemyl~2~methoxyf)yrazin--3- yl)anainocarbonyl]-4- 
(2,3,5 > 6~tetraniethylphenyl)pipera2ine 
Phenyl N- (5,6~dimethyl-2--methoxypyrazin-3-yl)carbamate and 
15 l-(2,3A6,"tetramethylphenyl)piperazine were reacted by the same way 
with the example 1 to obtain the titled compound, 
yield: 65.5% 
m.p.: 202 - 204 1 

Example 9) 1 -[(5/?~Dmiethyl-2- methoxypyrazin-3~yl)aminocarbonyl]~4~ 
20 (2~fluorophenyl)piperazine 

Phenyl N- (5,6~dimethyI-2-methoxypyrazm~3~yl)carbamate and 

1- (2- fluorophenyDpiperazine were reacted by the same way with the 

example 1 to obtain the titled compound. 

yield: 74,5% 
25 m.p.: 170- 172 °C 

Example 10) l~[(5 ( 6~Dime1iiyl~2--methox 

{3~bromophenyDpiijerazine 
Phenyl N-(5,6 dimethyl~2~methoxypyrazin-3-yl)carbamate and 1™(3~ 

bromophenyDpiperazine were reacted by the same way with the example 
30 1 to obtain the titled compound. 

yield: 70.0% 
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m.p.: 158- 160 r 

Example 11) 1 -[C5,6-Dimethyl~2-methoxypyrazin~3~yl)aminoc 
(3,5~dichlorophenyl)piperazine 
Phenyl N~ (5,6 •• dimethyl " 2-methoxypyrazi n ~ 3 -• yl Carbamate and 
5 1 ~ (3,5 -dichloropheny 1 }piperazme were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield: 80.5% 
m.p.: 180- 181 1) 

Example 12) 1- [(5,6 •Dimeth3 r l-2-methoxypyrazin-3-yl)aminocarbonyl]'--4"- 
10 (3,5-difluorophenyl)piperazine 

Phenyl N-~(5,6"dimetliyl~2~methoxypyrazin~3-yl)carbamate and 

l-(3,5-difiuorophenyl)piperazine were reacted by the same way with the 

example 1 to obtain the titled compound, 

yield: 78.0% 
15 m.p.: 153- 154 V 

Example 13)1 - [(5,6- Dimethyl -2-methoxypyrazin -3-yDaminocarbonyU -4- 

(3~trifluorotolyl)piperazine 
Phenyl N- (5,6~dimethyl~2-methoxypyra^n~3-yI)carbamate and 

l~(3~trMuorotolyl)piperazine were reacted by the same way with the 
20 example 1 to obtain the titled compound. 

yield: 69.5% 

m.p.: 168- 170 °C 

Example 14)1™ [(5,6- Dimethyl ~2~methoxypyrazin~3-yl)ammocarbonyl j ~4~ 
(2 • •methylthiopheny 1 Jpiperazme 
25 Phenyl N~(5 ) 6~dimetiiyl"2~methoxypyrazin"3~yl)carbamate and 

l-(2-methylthiophenyl)pip8razine were reacted by the same way with 
the example 1 to obtain the titled compound, 
yield: 71.0% 
m.p.: 202 - 204 1: 

30 Example 15) l-[(5,6--Dimetliyl-2-metooxypyrazin~3™yl)aminocarbonyl]~4~ 
(3,5 -dinitrophenyl Jpiperazine 
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Phenyl N ~ (5,6"dimetbyI-2~methoxypyrazin~3"yl)carbamate and 

1 - (3,5~dinitrophenyl)piperazine were reacted by the same way with the 

example 1 to obtain the titled compound. 

yield: 64.5% 
5 m.p.: 192- 194 1: 

Example 16) l~[(5,6-Dimethyl-2-methoxypyrazm-3-yl)aimnocarbonyl] 

(3,5™diarranophenyl )pipera2ine 
T[(5,6-Dimemyl-2-meth^ 

(3,5-dinitropiienyDpiperazine was dissolved in ethano!(30ml) and therete 
10 10% palladium/carbon ( lOmg) was added. The resulting mixture was 

hydrogenated for 4 hours, and then filtered to remove the 10% 

palladium/carbon. The filtrate was concentrated and purified by column 

chromatography to obtain the titled compound. 

yield : 45.0% 
15 m.p.: > 100°C (decomposed) 

Example 17) l-4(5,6~Dimemyl-2-methoxypyrazin-3~yl)aminoearbonyl3"4~ 

(4- acety Iphenyl )piperazine 
Phenyl N-CS^-dimethyl -B-methoxypyrazin-S-yDcarbamate and 

l-(4-acetylphenyi)piperazine were reacted by the same way with the 
20 example 1 to obtain the titled compound. 

Yield : 71.5% 

m.p.: 166- 168 1 

Example 18) l-US^-Dimethyl-B-methoxypyrazin-S-yD N~memylamino~ 
carbonyl] ~ 4~ (2~methoxyphenyl)piperazine 

25 1 - K5,6~Dimethyl - 2- methoxypyra3in---3"-yl)aminocai-bony 1] ~4- 
(2-methoxyphenyI)piperazine(200mg, 0.54mmol) was dissolved in 
dimethyifoimamide (15ml) and thereto 60% sodium hydride (2i.5mg, 
0.54mmol) was added. The resulting mixture was stirred at. room 
temperature for 15 minutes, and thereto methyl iodide (76.6mg, 0.54mmol) 

30 was added. The resulting mixture was stirred at room temperature for 6 
hours, concentrated under the reduced pressure to remove the solvent, 
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and purified by column chromatography to obtain the titled compound, 
yield: 92.5% 
m.p.: 140~142t 

Example 1.9) l~[(5/o~Dimethyl-2-metiioxypyrazin~3~yl) N-methylamino - 
5 carbonyl] -4- (3J5 - dimethoxyphenyl )piperazine 

l-f(53"Dimethyl™2~methoxypyrazin~3~yl)miiinocarbonyl]-4- 

(3,5-dimethoxyphenyi)piperazine was reacted by the same way with the 

example 18 to obtain the titled compound. 

yield: 90.5% 
10 m.p.: 80-82 1 

Example 20) l-[(5,6~Dimetfayl-2-methoxypyrazin-3~yl) N~methylamino~ 

carbonylj-4-(3,5-dimethylphenyl)piperazine 
I ~ [(5,6-Dimetliyl~2~methoxypyrazm-3-yl)aniinocarbonyO~4~ 

(3,5-dimethylphenyi)piperazme was reacted by the same way with the 
15 example 18 to obtain the titled compound. 

yield: 88.4% 

m.p.: 94~96t 

Example 21) l-[(5,6-Dimethyl~2~methoxypyra2m -3-yl) N™methylamino- 
carbonyi]~4~(3,5-dichiorophenyl)pipera2ine 
20 .l™[(5,6-Dmnethyl~2~methoxypyrazin-3~yl)aminocarbonyl]"-4- 

(3,5-dichlorophenyl)piperazine was reacted by the same way with the 
example 18 to obtain the titled compound, 
yield: 95.2% 
m.p; 97~99°C 

25 Example 22) l~[(5 J 6- Dimethyi-2-methoxypyrazin-3~yl) N-methylamino- 

carbonyl] - 4~ (3,5™ dif iuorophenyDpiperazine 

5,6~ DunethyI~2~methoxy pyrazin- 3-yl )aminocarbony]] -4- 

(3,5~difluorophenyl)piperazine was reacted by the same way with the 

example 18 to obtain the titled compound. 
30 yield: 94.0% 

m.p.: 104- 106 °C 
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Example 23) l~[(5,8~Dimetfayi"2™methoxypyrazin-3---yI) N-metbylamino- 
carbonylj-4- (2 -methylttibphenyDpiperazine 

i-[{5,6-Dimemy!~2~mem^ 
(2™mefcyithiophenyl)piperazme was reacted by the same way with the 
5 example 18 to obtain the titled compound, 
yield: 89.5% 
m.p.= 133- 134 r 

Example 24) l-[(5,6-Dimethyl-2~methoxypyrazm~3-yl) N-methyiamino- 
carbonyl]~4~(3,5~dinitrophenyl)piperazine 
10 1 - [(5,6- Dimethyl-2-memoxypyrazin~3'~yl )aminocarbonyl] ~4~ 

(3,5-dinitrophenyl)piperazine was reacted by the same way with the 
example .18 to obtain the titled compound, 
yield: 80.0% 
m.p.: 133-135TC 

15 Example 25) l~[(5,6~Dimethyl-2-methoxypyrazin-3~yl) N-methylarnino- 

carbonyl] -4~-(3 ( 5™diaminophenyl)piperazme 
l"[(5,6-Dmiethyl--2~methoxypyrazin~3~yl)N"methylaminocarbonyl'J-4~ 

(3,5-dinitrophenyDpiperazme was reacted by the same way with the 

example 18 to obtain the titled compound. 
20 yield: 58.5% 

m.p. : > 100 V (decomposed) 

Example 26) l-[(5 1 6~Dimethyi~2-methoxypyra2in-3~yl) N-ethylamino- 

carbonyl] -4- (3,5 -dimethoxyphenyDpiperazine 
1- [(5,6- I)miethyl™2~methoxypyrazin~3-y0aminocarbonyl]--4- 
25 (3,5-dimethoxyphenyl)piperazine(250mg, 0.62mmol) was dissolved in 

dimethyifooiiamide(20ml) and thereto 60% sodium hydride(24.9mg, 

O.S2mmol) was added. The mixture was stirred at room temperature for 

15 minutes, and thereto methyl k>dide(96.7mg, 0.62mmol) was added. 

The resulting mixture was stirred at room temperature for 6 hours, 
30 concentrated under the reduced pressure to remove the solvent used, 

and purified by column chromatography to obtain the titled compound. 
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yield: 89.596 
m.p.: 78-80 1; 

Example 27) 1 - [(5,6~Dimethyl~2~methoxypyrazin-3~yl) N~ethylamino~ 

carbonyi] -4- (3,5- dimethy Iphenyl )piperazine 
5 l-[(5 ; 6-Dmiethyl~2~metJioxypyrazin~3~yl)aiiiinocarbonyU 

(3 f 5"dmiethylphenyl)piperaziBe was reacted by the same way with the 

example 26 to obtain the titled compound. 

yield: 92,0% 

m.p.: 68~70 ! C 
10 Example 28) 

1- [(5,8-DmiethyF2-mieta 

{3,5-dimethoxyphenyl)piperazine 

a) Phenyl N- (5,6™dimethyl-2-methoxypyrazin -3-yl)thiocarbamate: 
3~Amino-5 > 6"dimethyl-2-methoxyp5Ta2ine(500mg, 3.26mmol) was 

15 dissolved in dichloromethane and thereto phenyl thiochloroformate 

(564mg, 3.26mmol) was slowly added. The mixture was stirred at room 
temperature for 24 hours, concentrated under the reduced pressure to 
remove the solvent, and purified by column chromatography to obtain 
the titled compound. 

20 yield: 78.5% 
m.p.: 71~73t 

b) 1 - [ (5,6 Dimemyl~2-methoxypyrazin-3- yl )ammothiocarbonyl] ~4~ 
(3,5--di.methoxyphenyl)piperazine: 

Phenyl jN - (5,6- dimethyl"2-methoxypyrazin--3 yOthiocarbamate (200mg, 
25 Q.69mmol) and I-CS^-dimethoxyphenyBpiperazineClS^nig, Q,69mmol) were 
dissolved in anhydrous tetrahydrofuran(25ml) and thereto DBU(105mg, 
0.69mmol) was added. The mixture was stirred at room temperature for 
2 hours, concentrated under the reduced pressure to remove the solvent 
and purified by column chromatography to obtain the titled compound. 
30 yield : 71.5% 
imp. : 183-184t 
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Example 29) 

1 - [ (5 t 6-DimethyI-2~methoxypyrazin--3~yl )aminothiocarbonyl] - 4 - 
{ 2-ethy lpfaeny Dpiperazine 
Phenyl N- (5,6-dimethyl~2-methoxypyrazin-3 -yl)tiiiocarbamate and 
5 l-(2-ethylpheiiyl)piperazme were reacted by the same way with the 
example 28 to obtain the titled compound, 
yield: 640% 
m.p.: 197- 199 1 
Example 30) 

10 l-[(5,6-Dimethyl~2~methoxypyra2m-3-yl)aminothiocarbonyl3~4~ 

(S.S-dimethylphenyDpiperazine 
Phenyl N- (5,6~dimemyl~2~methoxypyrazin-~3-yl)thiocarbamate and 

1 - (3,5-dimethylphenyl )piperazine were reacted by the same way with 

the example 28 to obtain the titled compound, 
15 yield: 68.4% 

m.p.: 160-1621"! 

Example 31) 

l™[(5,6"Dimethyl~2~methoxypyrazin-3~yl)aminothiocarbonyl]-4- 

(3~bromopheny Dpiperazine 
20 Phenyl N~(5 r 6~dmiemyl-2-methoxypyrazin-3-yl)thiocarbamate and 

1~ (3~bromophenyl)piperazine were reacted by the same way with the 

example 28 to obtain the titled compound. 

yield: 62,5% 

m.p.: 136- 138 1 
25 Example 32) 

1 - [{5,6-Dhnethyi ~2~memoxypyrazm-3-yl)aminotlTi(>carbonyl] ~4™ 

(3,5-dichlorophenyl )piperazine 
Phenyl N-(5,6-dmiethyl-2-methoxypyrazin-3~yl)thiocarbamate and 

l~(3,5-dichlorophenyl)piperazine were reacted by the same way with the 
30 example 28 to obtain the titled compound. 

yield: 70.8% 
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m.p.: 182~184t 
Example 33) 

I - [(5,6 -Dimethyl-2- methoxypyrazin~3- yl)ainiBothiocarbonyl]-4- 

(2~methylthiophenyl)piperazme 
5 Phenyl N- {5£--dhnemyl-2--m^ and 

l-(2 -methylthiophenyDpiperazine were reacted by the same way with 

the example 28 to obtain the titled compound. 

yield: 61.4% 

m.p.: 181- 183 V 
10 Example 34} 

l.--[{5,6"Dichloroethyl~2-methoxypyra2in~3~yl)aniinocarbt)nyl3-4~ 

(3 f 5-dimefeylphenyl)piperazme 
Phenyl N-(53"cHethyl~2~methoxypyra2in~3"yl)carbamate and 

1- (3,5~dimethylphenyl)piperazine were reacted by the same way with 
15 the example 1 to obtain the titled compound. 

yield: 77.5% 

m.p; 118~1.20t 

Example 35) 

1 - [<5,6~ Dichloroethy l~2~methoxypyrazin~3~y Daminocarbonyl] -4- 
20 (3,5-dimethoxyphenyDpiperazine 

Phenyl N~(5 f 6-diethyi~2-methoxypyrazin-3-yDcarbamate and 

1 ~ (3,5-dimethoxypheny Dpiperazine were reacted by the same way with 

the example 1 to obtain the titled compound. 

yield: 78.9% 
25 m.p; 90~92r 

Example 36) 

1 - [ (2~Meth()xy(iuinoxalin-3-yl)aminocarbonyl]-4-phenylpiperazine 
a) Phenyl N-(2-methoxyquinoxalhr"3"-yl)carbamate: 
3 - Amino--2-methoxyquinoxaJme( l.OGg, 6.53mmol) and 
30 phenylchloroformate (1.02g, 6.53mmol) were dissolved in dichloromethane 
and stirred at room temperature for 2 hours. The resulting mixture was 
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concentrated under the reduced pressure to remove the solvent, and 

purified by column chromatography to obtain the titled compound. 

yield: 75.5% 

m.p.: 147~149t: 
5 b) l-[{2-MemoxyquinoxaMn~3~yl)aminocarbonyl]-4-phenylpi 

Phenyl N-(2-methoxyquinoxalin~3~yl)carbamate(378mg, L28mmol) and 

1 ~phenylpiperazine(2Q8mg, 1.28mrnol) were dissolved in anhydrous 

tetrahydrofuran and thereto DBU(195mg, 1.28mmol) was added. The 

mixture was stirred at room temperature for 2 hours, concentrated 
10 under the reduced pressure to remove the solvent, and purified by 

column chromatography to obtain the titled compound. 

yield : 76.5% 

m.p. : 156-1581C 

Example 37} 

15 l-[(2~MethoxyQuinoxalin~3~yl)aminocarDonyl]-4-(2-memoxyphenyl)~ 
piperazine 

Phenyl N~C2-methoxyquinoxalin-3-yl)carbamate and 
1 - (2- methoxy phenyl )piperazine were reacted by the same way with the 
example 36 to obtain the titled compound. 
20 yield : 72.4% 
m.p. : 177~178t! 
Example 38) 

1 "[(2-Methoxyquinoxalin-~3~yl)aminocarbonyl j -4- (3,5-dimethoxyphenyl) 
piperazine 

25 Phenyl N" (2~methoxyquinoxaliri-~3-yl)carbamate and 

I- (3,5-dimetboxy -phenyDpiperazine were reacted by the same way with 
the example 36 to obtain the titled compound. 

yield : 81.2% 
m.p. : 140- 141 V 
30 Example 39) 

1 - [ (2™Memoxyquinoxalin-~3~yl)aminocarbonyi] ~4~ ( 2-ethylphenyl)piperazine 
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Phenyl N-~(2~methoxyqumoxalm-3-yl)carbamate and 
l~{2-ethylphenyl)piperaztne were reacted by the same way with the 
example 36 to obtain the titled compound, 
yield : 75.0% 
5 m.p. : 191- 193 1: 
Example 40) 

I - [ (2-Methoxy quinoxalm~3-yl)ammocarbonyl] -4- (2-isoprop- ylphenyl ) 
piperazine 

Phenyl N-(2~methoxyquinoxalm -3- yDcarbamate and 
10 l -(2 isopropylphenyDpiperazine were reacted by the same way with the 
example 36 to obtain the titled compound, 
yield : 77.5% 
m.p, : 147- 149 1 
Example 41) 

15 1 " [( 2 ■ Methoxyquinoxalin ~3-yl)aminocarbonyl] -4- (4-butylph- enyl) ~ 
piperazine 

Phenyl N~(2~methoxyquinoxalin~3~yl)carbamate and 
l~(4~butylphenyl)"pipera2ine were reacted by the same w T ay with the 
example 36 to obtain the titled compound. 
20 yield : 65.4% 
m.p. : 124- 126 1 
Example 42) 

l-[(2---Me&oxyqumoxaHn-3-yl)am^ 
piperazine 

25 Phenyl lSf-(2~methoxyquinoxalin~3-yl)carbamate and 

l~(3,5~dimethylphenyl)piperazine were reacted by the same way with 
the example 36 to obtain the titled compound. 

yield : 79.3% 
m.p. : 155-157T: 
30 Example 43) 

l~[(2-MethoxyQumoxalm 
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phenyDpiperazme 

Phenyl N- (2 - methoxyquinoxaim --3 - yDcarbamate and 
1 (2,3,5,6- tetramethylpbenyDpiperazine were reacted by the same way 
with the example 36 to obtain the titled compound. 
5 yield : 64.0% 
m.p. : 237-2391: 
Example 44) 

l-[(2"MethoxyqumoxaUn-3-yl)aminocarbonylj-4~(2~fluorop-henyl) 
piperazine 

10 Phenyl N-{2~memoxyquinoxalin~3-y])carbamate and 

l-(2~fluorophenyI)-plperazine were reacted by the same way with the 

example 36 to obtain the titled compound. 

yield : 67.5% 

m.p. : 142- 144 1 
15 Example 45) 

.1 ~ [(2-Methoxyquinoxalin -3~yl)aminocarbonyl] -4 - (3-bromop~henyl) 

piperazine 

Phenyl N- (2 -methoxyquinoxalin ~3~ yDcarbamate and 
l~(3~bromophenyl) -piperazine were reacted by the same way with the 
20 example 36 to obtain the titled compound, 
yield : 69.5% 
m.p. : 148~150t 
Example 46) 

1- [ (2-Methoxyqumoxalin"3™yl)aminocarbonyl] -4~ (3,5-difluo~rophenyI) 
25 piperazine. 

Phenyl N~{2-methoxyquinoxalin-3-yi)carbamate and 

1- (3,5-difluorophenyl)piperazine were reacted by the same way with the 

example 36 to obtain the titled compound. 

yield : 74.5% 
30 m.p. : 172-1731; 

Example 47) 
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l~[(2-Methoxyqmnoxalm-3~yl)aminocarbonyl] -4-{2~trifluorotolyl) 
piperazine 

Phenyl N"{2~metlioxyquinoxalin-3~yl)carbamate and 
l™(2-txifluorotolyl)-piperazine were reacted by the same way with the 
5 example 36 to obtain the titled compound, 
yield : 70.7% 
m.p. : 132- 134 1 
Example 48) 

l-[(2~Methoxyqumoxalin~3~yl)aininocarbony]]-4~(3,5-dinitrophenyl) 
10 piperazine 

Phenyl N ■- (2-methoxyquinoxalin -3-yl)carbamate and 

l~(3,5"dinitrophenyl)piperazine were reacted by the same way with the 

example 36 to obtain the titled compound. 

yield : 54.5% 
15 m.p. : 216~218t 

Example 49) 

l-[(2-Methoxyquinoxalm-3~yl)aminocarbony3]-4-(3,5"dianii"nophenyl) 
piperazine 

l-[(2-Metiioxyquinoxalin~3~yl)aminocarbonyl]-4~(3 J 5~aanitJopn 
20 piperazine(200mg, 0.44mmol) was dissolved in ethanol(30ml) and thereto 
10% palladiunv'carbon(lOmg) was added. The mixture was hydrogenated 
for 4 hours, and then filtered to remove the 10% palladium/carbon. The 
filtrate was concentrated and purified by column chromatography to 
obtain the titled compound 
25 Yield : 42.5% 

m.p.: MOO "C (decomposed) 
Example 50) 

1 - [(2-Methoxyquinoxalin-3-yl)aminocarbonyl] -4-(4-aeetylp-~henyl) 
piperazine 

30 Phenyl N~(2~methoxyquinoxalin~3~yl)carbamate and 

l-(4-acetylpheny3)-piperazine were reacted by the same way with the 
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example 38 to obtain the titled compound, 
yield : 71.0% 
m.p. : 198-2001: 
Example 51} 

5 1 - [(2-Methoxyquinoxalin -3-yl)aminocarbonyl]-4- (2-methylt-hiophenyl) 
piperazine 

Phenyl N- (2 melhoxyquinoxalm~3~yl)carbamate and 
1 ••• ( 2 • methylmiophenyDpiperazine were reacted by the same way with 
the example 36 to obtain the titled compound. 
10 yield : 69.8% 
m.p. : 180~182t 
Example 52) 

l~[(2-Methoxyqninoxalin--3-yl)aminocarbonyl.]"4"(2-biphen-yl)pipera2me 
Phenyl N-(2~methoxyQiunoxalm~3-yDcarbamate and 
15 1 - (2- biphenyDpiperazine were reacted by the same way with the 
example 36 to obtain the titled compound, 
yield : 59.0% 
m.p. : 162 ~ 165 t 

Example 53) l~[(2-MethoxyquinoxaKn-3~yl) 
20 N-methylaininocarbonyll-^-CS.S-dimethoxyphenyOpiperazine 

1 ••• [(2- Methoxyquinoxalin-3-yl)aminocarbonyl] ~4- (2-methoxyphenyl) 
piperazine(229mg, 0.54mmol) was dissolved in dimethylfonnamide( 15ml) 
and thereto 60% sodium hydride(21.5mg, 0.54mmol) was added. The 
mixture was stirred at room temperature for 15 minutes, and thereto 
25 ehtyi iodide (76.6mg, 0.54mmol) was added. The mixture was stirred at 
room temperature for 6 hours, concentrated under the reduced pressure 
to remove the solvent and purified by column chromatography to obtain 
the titled compound, 
yield : 92.5% 
30 m.p. : 143- 144 "C 

Example 54) l~[(2"MethoxyquinoxaMn-3-yl) N-methylaminocarbonyl]-4-" 
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( 2~methoxyphenyl )piperazine 

1 - [(2-MethoxyqumoxaUn-3-y!)a^ 
piperazine was reacted by the same way with the example 53 to obtain 
the titled compound. 
5 yield : 83.8% 
m.p. : 128- 130 1 

Example 55) l-[(2-Methoxyquinoxalin-3-yl) N- methylanTinocarbonyl]~4- 
(3,5~dimethylphenyl )piperazme 
1 - [ (2-Methoxyquinoxalin ~3~yl)aminocarbonyl] ~4~ (3,5-dimethyiphenyl) 
10 piperazine was reacted by the same way with the example 53 to obtain 
the titled compound, 
yield : 86,5% 
m.p, : 142- 144 1 

Example 56) l-[(2~Methoxyqmnoxalin-3~yl) N -memy laminocarbonyl] ~4~ 
15 (3,5~difiuorophenyl)piperazine 

l~[{2~Methoxyq«inoxalin-3-yl)aminocarbonyl]-4-(3 ) 5"difluorophenyl) 

piperazine was reacted by the same way with the example 53 to obtain 

the titled compound. 

yield : 84.7% 
20 m.p. : 197- 199 r 

Example 57) H(2~MethoxyqumoxaHn~3-yl) N~methylaminocarhonyl] " 4 " 

( 3,5~dinitrophenyl)piperazine 
l-[(2-MethoxyquinoxaUn--3-yl)aminocarbony]]~4~(3,5--dinitrophenyl) 

piperazine was reacted by the same way with the example 53 to obtain 
25 the titled compound. 

yield : 56.5% 

m.p. : 197- 199 1: 

Example 58) l-[(2-Methoxyqumoxalin-3™yl) N~methyiaminocarbonyl]-4~ 
(3,5- diaminophenyDpiperazine 
30 To l~[(2~methoxyqmnoxalin-3-yl) N-methy laminocarbonyl] -4™ 
{3,5-tfoitrophenyl)piperazme dissolved in ethanol(30ml) s 10% 
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palladium/carbon (lOmg) was added. The mixture was hydrogenated for 
4 hours, and then filtered to remove the 10% palladium/carbon. The 
filtrate was concentrated and purified by column chromatography to 
obtain the titled compound. 
5 Yield : 44.5% 

m.p. : > 100 TJ (decomposed) 

Example 59) l--[(2---Methoxyqmnoxalin-3-yl) N~ethylammocarbonyU~4- 
(S.S-dimethoxyphenyDpiperazme 
To I-[(2~methoxyqiiinoxalin~3~yl)anTinocarbonyl]"4~ 

10 (3 f 5~dimethoxyphenyl)piperazine(263mg, 0.62mmol) dissolved in 

dimethylformamide (20rnl), 60% sodium hydride(24.9mg, 0.62mmol) was 
added and stirred at room temperature for 15 minutes, and thereto 
methyl iodide (967mg, 0.62mmol) was added. The resulting mixture was 
stirred at room temperature for 6 hours, concentrated under the reduced 

15 pressure to remove the solvent and purified by column chromatography 
to obtain the titled compound, 
yield : &5.4% 
m.p. : 129~130°C 

Example 60) l-{(2~Methoxyquinoxalin-3-yl) N - ethyl aminocarhonyl] ~4~ 
20 ( 3,5-dimethy lpheny 1 )piperazine 

l-[(2™Methoxyquinoxaiin-3-yl)arninocarbonyl3~4~(3;5~dimethylphenyl) 

piperazine was reacted by the same way with the example 59 to obtain 

the titled compound. 

yield : 87.6% 
25 m.p. : 145- 147 1: 

Example 61) l~[(2~Methoxyqumoxalm-3~yi) N-ethyiaminocarbonyl]~4 '- 

{3,5-dichlorophenyOpiperazine 
1- [(2-Methoxyquinoxaim~3~yl)arninocarbonyl]-4- (3,5-dichlorophenyl) 

piperazine were reacted by the same way with the example 59 to obtain 
30 the titled compound. 

yield : 80.6% 
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m.p. : 146- 148 1: 

Example 62) l~[(2-Methoxyqumoxalin-3~yl) N-isopropylaminocarbonyl j - 

4~ (3,5- dimethoxyphenyOpiperaxine 
To 1 •• [( 2~methoxyquinox alin~3~y] )aminocarbony 1.) -4- 
5 (3,5-dimethoxyphenyl)piperazine(216mg, O.Slmmol) dissolved in 

dkiethylformamide(20ml), 60% sodium hydride(20.4mg, O.SImmal) was 

added and stirred at room temperature for 15 minutes, and thereto 

propyl iodide (86.7mg, O.Slmmol) was added. The resulting mixture was 

stirred at room temperature for 6 hours, concentrated under the reduced 
10 pressure to remove the solvent and purified by column chromatography 

to obtain the titled compound, 

yield : 82.0% 

m.p. : 110-112T: 

Example 63) 

15 1 "[(2-MemoxyquinoxaHn--3-yl)arrdnothiocarboriyl3--4~- (2~met~hoxyphenyl) 
piperazine 

a) Phenyl N-(2-Methoxyquinoxalin-3-yl)thiocarbamate'. 
To 3~Amino-2"Methoxyquinoxaline(57img, 3.26mmo0 dissolved in 

dichloromethane, phenylthiochloroformate(564mg, 3.26mmol) were added 
20 slowly and stirred at room temperature for 24 hours. The resulting 

mixture was concentrated under the reduced pressure to remove the 

solvent and purified by column chromatography to obtain the titled 

compound. 

yield: 60.5% 
25 m.p.: 160- 162 1 

b) 

lT(2-Memoxyquinoxalin-3-yl)aminomk)carbonyl]-4-(2-methoxyphenyi) 
piperazine: 

Phenyl N~ (2"methoxyQuinoxalin'--3--yl)thiocarbamate(215mg ( 0.69mmol) 
30 and l-(2-methoxyphenyI)piperazme(15^mg, 0.69mmol) were dissolved in 
anhydrous tetrahydrofuran(25ml) and thereto DBU(105mg, 0.69inmol) 
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was added. The mixture was stirred at room temperature for 2 hours, 
concentrated under the reduced pressure to remove the solvent and 
purified by column chromatography to obtain the titled compound, 
yield : 62.4% 
5 m.p. : 177- 179 1 
Example 64) 

!"[(2™MethoxyQuinoxaUn--3~yl)aminothiocarbonyl]-4- (3,5 dimethoxy 
phenyDpiperazine 
Phenyl N~(2-methoxyQuinoxalin-3-yl)thiocarbamate and 
10 l-{3,5~dimethoxyphenyl)piperazine were reacted by the same way with 
the example 63 to obtain the titled compound, 
yield : 64.5% 
m.p. : 141- 143 1 
Example 65) 

15 1 ~ [(2~Methoxyqiimoxalin-3~yl)aminothiiocarbonyl] ~4™ (2 -ethylphenyl) 
piperazine 

Phenyl N-(2-metfaoxyQuinoxalin-3-yl)thiocarbaniate and 
l~(2~ethylphenyl)piperazme were reacted by the same way with the 
example 63 to obtain the titled compound. 
20 yield : 60.7% 
m.p. : 141- 143 1 
Example 66) 

1 - [(2™MethoxyqumoxaMn~3~yl )aminothiocarbonyi] ™4 - (3,5 -di --methyl-- 

phenyDpiperazine 
25 Phenyl N~(2~-memoxyqiiinoxalm-3-y0thiocarbainate and 

l~(3 J 5~dimethylphenyl)piperazine were reacted by the same way with 

the example 63 to obtain the titled compound. 

yield : 65.0% 

m.p. : 193- 195 1 
30 Example 67) 

1 - [(2™Methoxyquinoxaim~3~yl)^ ) 
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piperazine 

Phenyl N~(2"^metlioxyqxiinoxalm-3~yl)thiocarbamate and 
l~(3-bromophenyi)piperazine were reacted by the same way with the 
example 63 to obtain the titled compound. 
5 yield : 57.5% 
m.p. : 195- 197 1 
Example 68) 

1 [(2---MethoxyQimioxalm~3-y^ 
piperazine 

10 Phenyl N-(2- methoxyquinoxalin-3-yl}thiecarbamate and 

l-(3,5-difluorophenyl)piperazine were reacted by the same way with the 

example 63 to obtain the titled compound, 

yield : 59.0% 

m.p. : 280~281t 
15 Example 69) 

1 ~ [ (2-Methoxyqu.inoxalin~3~ yl )aminothiocarbonyl] -4- (2-methylthio- 

phenyllpiperazine 
Phenyl N-(2~methoxyqmnoxalm~3-yl)thiocarbamate and 

l - (2-methylthiophenyl)piperazine were reacted by the same way with 
20 the example 63 to obtain the titled compound. 

yield : 64.5% 

m.p. : 148- 150 1 

Example 70) 

1 •• [(2-Methoxyquinoxalm-3-yl)aminothiocarbony)] ~4- (4-acetyiphenyl) 
25 piperazine 

Phenyl N-(2-methoxyquinoxalin~3-yl)thiocarbamate and 

1- (4~acetylphenyl)piperazine were reacted by the same way with the 

example 63 to obtain the titled compound. 

yield : 56.9% 
30 m.p. : 235 -237 r 

Example 71) 
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1 - [ (2"Methoxyquinoxalin"3~y0aminothiocarbonyl] -4- ( 4-~but-ylphenyl) 
piperazine 

Phenyl N-<2-methoxyquinoxalin~3~yl)thtocarbamate and 
1 •• (4~butylphenyl)piperazine were reacted by the same way with the 
5 example 63 to obtain the titled compound, 
yield : 62.5% 
m.p. : 163- 165 1 
Example 72) 

l-[(2~Etho:xyquinoxaim-3-yl)ainm^^ 
10 piperazine 

Phenyl N-(2-ethoxyQuinoxaiin-3-yl)carbamate and 

l-(3^~dimethoxyphenyl)piperazine were reacted by the same way with 

the example 36 to obtain the titled compound. 

yield : 74.7% 
15 m.p. : 149- 150 1 

Example 73) 

l-[(2~EthoxyQumoxalin~3"yl)aminocarbonyl]-4-(2-ethoxyphenyl) 
piperazine 

Phenyl N~(2-ethoxyquinoxaHn-3~yl)carbamate and 
20 l~(2~ethoxyphenyl) -piperazine were reacted by the same way with the 
example 36 to obtain the titled compound, 
yield : 76.5% 
m.p. : 120- 122 1 
Example 74) 

25 I-[(2-Ethoxyquinoxalin~3~yl)anTinocarbonyi]-4-(3 1 5-dimethylphenyl) 
piperazine 

Phenyl N~(2-ethoxyquinoxalin~3"-yl)carbamate and 
l~(3,5~dimethylphenyl)piperazine were reacted by the same way with 
the example 36 to obtain the titled compound. 
30 yield : 82.0% 
m.p. : 152— 154 V 
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Example 755 

l-[(2-EfkQxyqumoxalm~3~yl)™ 
piperazine 

Phenyl N~(2~ethoxyquinoxalin~3-yl)carbamate and 
5 l~(2,3" dimethylpheiiyl)piperazine were reacted by the same way with 
the example 36 to obtain the titled compound, 
yield : 787% 
m.p. : 108- ilOt 
Example 76) 

10 1 [(2-Ethoxyquinoxalm-3"yi)aininocarbonyl]"4"(2"-ethylphenyI}piperazine 
Phenyl N~(2~ethoxyquinoxaiin-3-yl)carbamate and 

l-(2 -ethylphenyl)piperazine were reacted by the same way with the 

example 36 to obtain the titled compound. 

yield : 77.5% 
15 m.p. : 152 -154 V 

Example 77) 

l~'[(2~Ethoxyquinoxa}in-3~yl)aminocarbonyl]--4-(3,5-dichlorophenyl) 
piperazine 

Phenyl N~(2~etboxyquinoxalin-3~yl)carbamate and 
20 l-CS.D-dichlorophenyOpiperazine were reacted by the same way with the 
example 36 to obtain the titled compound, 
yield : 81.3% 
m.p. : 157- 159 1; 
Example 78} 

25 l~[{2~Efeoxyquinoxalin-3-yl)aminocarbonyO-4-(3-bromopn 
Phenyl N-(2-ethoxyquinoxalin~3~yl)carbamate and 

l-(3-bromophenyl)-piperazme were reacted by the same way with the 

example 36 to obtain the titled compound. 

yield : 80.6% 
30 m.p. : 164- 166 1: 

Example 79) 
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1 - [( 2~Ethoxyquinoxalin~3"yl)aminocarbonyi] -4- (3,5-difluorophenyl ) 
piperazine 

Phenyl N~(2~-ethoxyquinoxalm-3-yl)carbamate and 
1 -(3,5-difluorophenyDpiperazine were reacted by the same way with the 
5 example 36 to obtain the titled compound, 
yield : 78.6% 
m.p. : 146-148 1 
Example 80) 

1 - [ (2-Ethoxyquinoxalin-3-yl)aminocarbonyl j --4- ( 2- methylthiopheny 1 ) 
1.0 piperazine 

Phenyl N-(2-ethoxyquinoxalin-3-yl)carbamate and 

1 - (2-methylthiophenyl)piperazine were reacted by the same way with 

the example 36 to obtain the titled compound. 

yield : 71.4% 
15 m,p. : 139 ~ 141 1: 

Example 81) l-[(2-Ethoxyquinoxafin-3-y1) N-methylaminocarbonyl3~4~ 

(3,5~dimethoxypheny! )piperazine 
l~[(2~Ethoxyquinoxalm~3-yl)aminocarbonyl]~4-(3,5~dimethoxyphenyl)- 

piperazine was reacted by the same way with the example 53 to obtain 
20 the titled compound. 

yield : 92.8% 

m.p. : 159-161 V 

Example 82) 1 ~ [ (2-Ethoxyquinoxalin- 3~y1 ) N-methyiaminocarbonyl]~4~ 
(3,5-dichlorophenyl )piperazine 
25 l~[(2~Ethoxyquinoxalin~3-yl)ammocarbonyi]-4~(3,5-diclilorophenyl) 
piperazine was reacted by the same way with the example 53 to obtain 
the titled compound, 
yield : 94.5% 
m.p. : 129- 131 V 

30 Example 83) l"[(2-Ethoxyquinoxalin-3"yi) N-ethylaminocarbonyl]-4'- 
{3,5~dimethoxyphenyl)piperazine 
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3- [(2-Ethoxyquinoxalin -3~yl)aminocarbony}]-4- (3,5-dimethoxypheny 1) - 
piperazine was reacted by the same way with the example 61 to obtain 
the titled compound, 
yield : 82.8% 
5 m.p. : 144- 146 1 

Example 84) l-[(2-Ethoxyquinoxalin-3-yl) N~ethylarninocarbonyl]--4- 
(3,5-dichlorophenyDpiperazine 

1~ [(2~EthoxyQmnoxaIin~3~yl)aminocarbonyl] - -4- (3,5-dichlorophenyl) 
piperazine was reacted by the same way with the example 61 to obtain 
10 the titled compound, 
yield : 80.7% 
m.p. : 115-117X3 

Example 85) l-[(2~Ethoxyqumoxalin-3-yl) N-ethylaminocarbonyi]~4~ 

(3,5-dimethyiphenyl )piperazine 
15 1 - [(2-EmoxyQuinoxaIin-3-jd)amincx;arbonyl] -4-(3 f 5-dimethylphenyl)~ 

piperazine was reacted by the same way with the example 61 to obtain 

the titled compound. 

yield : 78.8% 

m.p. : 142- 144 1 
20 Example 86) 

I [(2-Methoxynaphth-3-yl)aminocarbonyl] ••4-(3,5-dimethylphenyl}~ 

piperazine 

a) Phenyl N - ( 2~ methoxyn aph th -3- yl Carbamate : 
3-Amino-2~methoxynaphthalene(1.13g, 6.53mmol) and 

25 phcny lchlorof ormatel 1 .02g. 6.53mmol) were dissolved in dichloromethane. 
The mixture was stirred at room temperature for 2 hours, concentrated 
under the reduced pressure to remove the solvent and purified by 
column chromatography to obtain the titled compound, 
yield: 75.0% 

30 m.p.: 105- 107 1 

b) 1 - [ (2-Methoxvnaphth-3- yI)aminothiocarbonyl] -4- (3,5~dimethylphenyi- 
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piperazine: 

Phenyl N-{2~methoxynaphth~3~yl)carbamate{375mg ! 1.28mmol) and 
l"(3,5~dimethylphenyl)piperaz:ine(208mg, 1.28mmol) were dissolved in 
anhydrous tetrahydrofuran(25nil) and thereto DBU(195mg, L28mmol) 

5 was added, and then stirred at room temperature for 2 hours, 

concentrated under the reduced pressure to remove the solvent and 
purified by column chromatography to obtain the titled compound, 
yield : 72.0% 
m.p. : 117-1191: 

10 Example 87) 

1 - [(2~Meth<)xynaphth~3-yl)aminocarbonyO-4-- (3,5-dimethoxyphenyl) 
piperazine 

Phenyl N-(2-methoxynaphth-3-yl)carbamate and 
l-(3,5~dimethoxypheny!)piperazine were reacted by the same way with 
15 the example 86 to obtain the titled compound, 
yield : 74.5% 
m.p. : 191- 193 1; 
Example 88) 

l"[(2~Memoxynaphth-3~yl)arranocarbonyl]-4-(3,5'^ 
20 piperazine 

Phenyl N~(2~methoxynaphth~3-yl)carbamate and 

1 - (3,5-difluoropheny Opiperazine were reacted by the same way with the 

example 86 to obtain the titled compound. 

yield : 78.5% 
25 m.p. : 160-161*0 

Example 89) 

l-[(2~Memoxynaphth-3~yl)aminocarb()nyO~4--(3 J 5-dichlorophenyl) 
piperazine 

Phenyl N-(2~methoxynaphth~3~yl)carbamate and 
30 l~(3,5~dichlorophenyl)piperazine were reacted by the same way with the 
example 86 to obtain the titled compound. 
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yield : 76.7% 
m.p, : 182~184t 

Example 90) l-[(2~Methoxynaphth-3~ yI)-N-metiiyiaminocarbonyi]-4 - 

(3 T 5~dimethylphenyl)piperazine 
5 To I~[(2-mefec)xynaphth~3™yl)aminocarbonyl] --4~(3,5- 

piperazine(210mg, 0.54mmol) dissolved in dimethylformamide( 15ml), 60% 

sodium hydride(2L5mg t 054mmol) was added, stirred at room 

temperature for 15 minutes, and thereto methyl iodide (76.6mg, 

0.54mmol) was added. The resulting mixture was stirred at room 
10 temperature for 6 hours, concentrated under the reduced pressure to 

remove the solvent and purified by column chromatography to obtain 

the titled compound. 

yield : 86.4% 

m.p. : 134- 136 1 

15 Example 91) l-[(2-Methoxynaphth~3~yl)~N"metliylaminocarbonylj~4" 

(3,5-difluorophenyl )piperazine 
1- [(2-Methoxynaphth~3~yl)aminocarbonyl]- -4-(3,5- difluorophenyl)- 

piperazine was reacted by the same way with the example 90 to obtain 

the titled compound, 
20 yield : 85.0% 

m.p. '■ 115-1171" 

Example 92) l"[(2"Methoxynaphth-3-yl)-N-methylaminocarbonyl}-4- 
(3,5~dichlorophenyl)piperazine 
l~l(2~Metboxymphth---3---yl)am^ 
25 piperazine was reacted by the same way with the example 90 to obtain 
the titled compound, 
yield : 89.8% 
m.p. : 165-1671: 

Example 93) 1- [(2- Methoxynaphth-3-yl)~N-methylaminocarbonyl] 4~ 
30 (3,5-dimethoxyphenyl)piperazine 

1 -l(2-Methoxynaphth -3- •yDaminocarbonyl] -4- < 3,5~dimethoxyphenyl)-- 
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piperazine was reacted by the same way with the example 90 to obtain 
the titled compound, 
yield : 92.5% 
rap. : 83~85tJ 

5 Example 94) l~[(2~Methoxyiiaphth-3-yi)"N--etliylaminocarbor!yi]~4~ 
(3,5 -dimethylphenyDpiperazine 

To 1 -[(2~methoxynaphth-- 3-y1)aminocarbonyl] -4- -(3,5-dimethylphenyl) 
piperazine(210mg, 0.54mmol) dissolved in dimethyIformamide(15ml), 60% 
sodium hydride{2L5mg, 0.54mmol) was added, stirred at room 

10 temperature for 15 minutes, and thereto methyl iodide (84.2mg, 

0,54mmol) was added. The mixture was stirred at room temperature for 
6 hours, concentrated under the reduced pressure to remove the solvent 
and purified by column chromatography to obtain the titled compound, 
yield : 70.2% 

15 Example 95) l-[(2"Methoxynaphth--3~yl)"N~ethylarmnocarbonylj-4™ 

(33-dimethoxyphenyl )piperazine 
1 - [(2~Methoxynaphth-3-yl)aminocarbonyl] -4- (3,5-dimethoxyphenyl)- 

pipeline was reacted by the same way with the example 9-4 to obtain 

the titled compound. 
20 yield : 85.0% 

Example 96) N-Hydroxy-N' - (5,6 -dimethyl -2-rnethoxy pyridin - 3-yl) - 

(4~phenylpiperazin- 1 -yl karboxyimidamide 
To methyl N-(5 } 6~dimethyl~2 methoxypyridin-3~yl)-~(4~phenyl~ 

piperazin •• 1 -yDiminothiorate (0.50g, L35mmol) dissolved in chloroform 
25 (30ml), hydroxylamine hydrochlroride (0.25g, 3.60minol) and triethylamine 

(0.41g, 4.05mmol) were added and stirred at room temperature for 15 

hours, and then thereto water(30mS) was added to stop reaction. The 

resulting mixture was extracted with methylene chloride. The organic 

layer was concentrated under the reduced pressure to remove the 
30 solvent and purified by column chromatography to obtain the titled 

compound. 
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yield : 64.5% 
m.p. : 173- 175 1 

Example 97 ) N-Hydraxy-N ' ~ (5 ? 6~dimethy l~2-methoxy pyridin-3-yl) ~ 

[4~(4~methy}phenyl)piperaziii-l-yl}carboxyiiiiidarnide 
5 Methyl N~ (5,6-dimethyl-2-methoxypyridin~3-yl)~[4"(4"methylphenyl)~ 

piperaziti-l-yljiintiiotWolate was reacted by the same way with the 

example 96 to obtain the titled compound. 

yield : 55.2% 

m.p. : 187-1891: 
10 Example 98) N~Hy<3roxy--N'--(5,6--<^ 

[4- ( 4~n~buty!phenyl)piperaziii" 1 ~ yllcarboxymiidamide 
Methyl N- (5 s 6-dimethyI-2-meflioxypyridin-3-yl) - [4- (4-n-butylphenyl)- 

piperazin-l-yljiminothiolate was reacted by the same way with the 

example 96 to obtain the titled compound. 
15 yield : 60.1% 

rap. : 153- 155 "C 

Example 99) N~Hydroxy-N'-(5,6~dmiethyl-2--methoxypyridin"3-yl)- 
[4- (3,5-dimethylphenyl)piperazin - 1 -yljcarboxyimidamide 
Methyl 

20 N~(5,6~dimethyl~2-methoxypyridin-^^ 

piperazin - 1 ~ yljiminothiolate was reacted by the same way with the 

example 116 to obtain the titled compound. 

yield : 67.5% 

m.p. : 125 - 128 1 
25 Example 100) 

N-Hydroxy~N'-(5 } 6-dime 

phenyl )piperazin- 1 ~yi]carboxyimidaniide 
Methyl 

N- (5,6-<firnethyl-2-methoxypyridin-3-yl)"' [4- (2-methoxyphenyl)- 
30 piperazin-l-yljiminothiolate was reacted by the same way with the 
example 96 to obtain the titled compound. 
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yield : 62.0% 
m.p. : 134-136'C 

Example 101) N -Hydroxy -N'-(5,6-dimethyl- 2-methoxypyridin"3 yl) - 
[4- (3,5-dimethoxyphenyDpiperazin- l-y]]carboxyimidarnide 
5 Methyl N- ( 5,6- dimethyl~2~methoxypy ridin~3 -yl) ~ [4- (3,5-dimethoxy - 
phenyDpiperazin- 1 -yljiminothiolate was reacted by the same way with 
the example 96 to obtain the titled compound, 
yield : 57.2% 
m.p. : 188~190t 

10 Example 102) N-Hydroxy -N'~(5 ) 6~dimethyl-2-methoxypyridin-3-yl) - 

[4~(33-difiuorophenyl)pipera2in~l"yl]carboxyimidamide 
Methyl N- (5,6- dimemyl-2-memoxyi)>Tidin-3~yl)-[4-(3,5-difluoro~ 

phenyDpiperazin- 1 -yl]iminothiolate was reacted by the same way with 

the example 96 to obtain the titled compound, 
15 yield : 60.7% 

m.p. : 177~i78t 

Example 103) N~Hydroxy~N'~{5,6~dimethyl~2-methoxypyridin~3-yI)- 
[4-(3,5-ciichlor()phenyl)piperazin-l~yl]carb<)xyimidamide 
Methyl N-- (5 f 6~dimethyl"2~memoxypyridin~3-yl)-[4-(3,5-dichloro~ 
20 phenyDpiperazin- 1 - yUimmothiolate was reacted by the same way with 
the example 96 to obtain the titled compound, 
yield : 65.4% 
m.p. : 185-187TC 
Example 104) 

25 N-Hydroxy ~N '-(5,6- dimethyl-2-methoxypyridin 3-yl )-[4-(3- bromo- 

phenyDpiperazin-l-yl]carDoxyimidamide 
Methyl N~ (5,6-dimethyl-2-methoxypyridin-3"yl) - [4- (3~bromophenyl)~ 

piperazine- 1 -yOiminothiolate was reacted by the same way with the 

example 96 to obtain the titled compound. 
30 yield : 68.1% 

m.p. : 174-176'C 
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Example 105) N Hydroxy-N' (5,6-dimefeyl-2 methoxypyridin • 3-yi)- [4 
(3,5-dinitrc^henyl)piperazin-3~yl]carboxyimidamide 

Methyl N~(5,6~dmiethyl-2-methoxypv^ 
phenyl)piperazin-l~yl]iminothiolate was reacted by the same way with 
5 the example 96 to obtain the titled compound, 
yield : 45.2% 
m.p. : 193 ~ 195 t 

Example 106) N--Hydroxy~N'" (5,6~dimemyl"-2-methoxypyridiii-3--y])"[4--- 
(3,5-diethylisophthal- 1 -yl)piperazin-l-yUcarboxyimidamide 
10 Methyl N~(5-methoxycarbonyl"2~methoxy-6 -methylpyridin "3"yl)~ 
[4- {3 J 5-diethylisophfeal-l-- yl)piperazin-l -yl]iminothiolate was reacted by 
the same way with the example 96 to obtain the titled compound, 
yield : 64.1% 
m.p. : 166- 168 1 
15 Example 107) 

N~Hydroxy~N'~(5 ! 6-dimethyl~2-methoxypyridm-3"yl)~{4"[3,5~bis-' 
(hydn>xymethyl)phenyl]piperazin"l~yOcarboxyiinidamide 

To N~hydimy- N'~(5 ! 6~dimethyl~2-methoxypyridiri~3-yl)~- 
[(4 (3 f 5~diethylisophmal-l-Tl)piperaziii-l~yl]c^rboxyimidamide <500mg, 
20 l.Ommol) dissolved in tetrahydromran(20ml) ) lithium aluminium hydride 
(57mg, l.Smmol) were added slowly, and stirred at 20 1; for 1 hours, 
and then thereto water(0.5ml) was added to stop reaction. The resulting 
mixture was concentrated under the reduced pressure to remove the 
solvent and extracted with methylene chloride with addition of water. 
25 The organic layer was dried with magnesium sulfate and purified by 
column chromatography to obtain the titled compound, 
yield : 421% 
m.p. : 184- 186 1 
Example 108) 

30 N-Hydr()xy-N'"(5-emyl-2-metboxy-6--methylpyridin-3-yl)- 
[4- (2-methoxyphenyl)piperazin- 1 -yljcarboxyimidamide 
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Methyl N-(5-ethyl"2~methoxy-6~methylpyridin~3~y])- 
[4-(2-methoxyphenyi)piperazin-l~yl]iniinothiolate was reacted by the 
same way with the example 96 to obtain the titled compound, 
yield : 69.4% 
5 m.p. : 134~135t 
Example 109) 

N™Hydroxy-N'"(5™ethyl-2~methoxT"6-memylpyridin~3-yl)"[4-(3»5"di- 
methoxyphenyl)piperazin~l--yl3carboxyimidamide 
Methyl 

10 N- { 5-ethyl- -2~methoxy-6-methylpyridin-3-yl) - [4- (3,5-dimethox~ 

yphenyl)piperazin-l~yrjiminothiolate was reacted by the same way with 

the example 96 to obtain the titled compound. 

yield : 68.2% 

m.p. : 140- 142 1 
15 Example 110) 

N-Hydroxy~N'-(5-ethyl^ 

phenyDpiperazin- l-yi]carboxyimidamide 
Methyl 

N-(5~ethyl~2-methoxy™6-methylpyridin~3-yl)- - [4-(2-ethylphen~yl)~ 
20 piperazin • 1 - yl]iminothiolate was reacted by the same way with the 
example 96 to obtain the titled compound, 
yield : 70.2% 
m.p. : 157- 160 1; 
Example 111) 

25 N -Hydroxy -N'- (5~ethyl-2-methoxy~6-methylpyi-idin-3-yl) - (4 phenyl- 

piperazin -1 - yltearboxyimidamide 
Methyl N-(5-ethyi-2~methoxy-6-methylpyridin-3 -yD~(4~phenyl- 

piperazin- 1 -yDiminothiolate was reacted by the same way with the 

example 96 to obtain the titled compound 
30 yield : 72.2% 

m.p. : 178- 180 r 
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Example 112) 

N~Hydroxy-N'-(5-ethyl 2-™ 

[4- (2-methylthiophenyl)piperazin~l -yl]carboxyirnidaniide 
Methyl N • (5- ethyl"2~methoxy-6-rnethylpyridin-3-yl) • [4 - (2-methyl~ 
5 thiophenyOpiperazin-l- ylliminothiolate was reacted by the same way 
with the example 96 to obtain the titled compound, 
yield : 69.3% 
m.p. : 178-179°C 
Example 11.3) 

10 N-Hydroxy-N ' ~(5~ethyl-2--methoxy~6~methylpyridin-3 •y3)~ 
[4-(3,5-dimethylphenyl)pir>erazin-l"yUcarboxyimidamide 
Methyl 

N~(v5-ethyl-2"methoxy-6~methylpyridin~3-yl)~[4-(3,5~dimethyl-- 
pheny Dpiperazin- 1 - yl]iminothiolate was reacted by the same way with 
15 the example 96 to obtain the titled compound, 
yield : 64.7% 
m.p. : 155~157t 
Example 114) 

N~Hydroxy~N , ~(5-etfayl-2~methoxy-6-methylpyridin-3-yl}-[4~(3,5-di- 
20 fluoropheny Dpiperazin - 1 • yljcarboxyimidamide 

Methyl N- (5-ethyl~2~methoxy"6-raethylpyridin~3~yl)-[4-(3 f 5-difluom- 

phenyDpiperazin- 1 -yljiminothiolate was reacted by the same way with 

the example 96 to obtain the titled compound. 

yield : 51.8% 
25 m.p. : 150- 152 1 

Example .115) 

N~Hydroxy-N'"(5-emyl"2-methoxy-6-methylpyridin-3"yl)-[4- 
(3,5- dichlorophenyl)piperazin-l -yljcarboxyimidamide 
Methyl N- (5-ethyl~2-metltoxy-6-methylpyridin-3 yl)~[4- (3,5"dichloro~ 
30 phenyl)piperazin~l-yOiminothiolate was reacted by the same way with 
the example 96 to obtain the titled compound 



WO 00/52001 



PCr/KROa/00164 



■ 55 - 

yield : 72.2% 
m.p. : 172-1741: 
Example 116) 

N-Hydroxy-N ' - (5- ethyl-2-methoxy-6~methylpyridiri~3~yl)-[4- 
5 (2~biphe.nyl}piperazin~l-yl]carboxyimidamide 

Methyl N-<5-ethyl-2-methoxy-6"-methylpyridin--3~yl)~[4~(2-biphenyl)^ 

piperazin- 1-yllim.inothiolate was reacted by the same way with the 

example 96 to obtain the titled compound. 

yield : 53.4% 
10 m.p. : 185- 197 1 

Example 117) 

N-Hydroxy ~N' - (5-e1±iyl-2-methoxy-6-methylpyndin -3-yl )~[4- 
(3,5~-dinitrophenyl)piperazin~l-yl]carboxyimidamide 
Methyl N- (5-ethyl-2-methoxy-6-methylpyridin-3-yl) • [4- (3,5~dinitro- 
15 phenyl)piperazin-l-yl]iminothiolate was reacted by the same way with 
the example 96 to obtain the titled compound, 
yield : 44.3% 
m.p. : 193- 195 1 
Example 118) 

20 N~Hydroxy-N'~(5-methoxycarbonyl-2-methoxy-8-methylpyridin-3"yl)~ 
[4- (3,5- dimethoxy phenyl )piperazin - 1 --yllcarhoxyimidamide 

Methyl N-(5 -methoxycarbonyl -2~methoxy-6-methylpyridin-3~yl)~ 
[4- (3 > 5- dmethoxyphenyl)piDera23n~l -yl]iminothi()late was reacted by the 
same way with the example 96 to obtain the titled compound. 

25 yield ; 61.6% 
m.p. : 192- 194 1 
Example 119) 

N-Hydroxy~NM5~methoxycarbonyl-2~mem^ 
[4-(3,5-dimethylphenyl)piperazin-l-ylJcarb<)xymiidamide 
30 Methyl N- (5- methoxycarbonyl-2-methoxy -6-'methylpyridin-3- yl)- 
[4~(:i5~dimethylphenyl)piperazin-l-yl'iirranothiolate was reacted by the 
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same way with the example 96 to obtain the titled compound, 
yield : 63.0% 
m.p. : 195-1971: 
Example 120) 

5 N-Hydroxy~N'-(5-methoxycarbonyl-2-methoxy"6-mediylpyridin"3-yl)- 
l4-(3,5-difluorophenyl)piiDerazin~l-yl]carboxymiidamide 
Methyl 

N~(5-methoxycarbony1~2-memoxy--6-methylpyridin~3-yl)-[4~(3,5~ 
difluorophenyDpiperazin- 1 -yljiimnothiolate was reacted by the same 
3.0 way with the example 96 to obtain the titled compound, 
yield : 57.4% 
m.p. : 170- 172 1 
Example 121) 

N-Hydroxy~N'-(5--methoxycarbonyl-2-methoxy-6-methylpyrito 
15 [4-(2"methoxyphenyl)piperazin-l-yl3carboxyiinidamide 

Methyl N~ (5~methoxycarbonyl-2-methoxy~6-methylpyridin-3-yl)" 

[4-(2"methoxyphenyl)piperazin~l-yl]iminothiolate was reacted by the 

same way with the example 96 to obtain the titled compound. 

yield : 65.1% 
20 m.p. : 176~178t 

Example 122) 

N-Hyd^oxy~N'~(5-methoxycarbonyl-2-methoxy-6-memylpyridin-3~yl)- 
(4-phenylpiperazin-l~yl)carboxyimidamide 
Methyl N-(5 -methoxycarbonyl 2-methoxy"6-methylpyridm- 3 yl)~ 
25 (4-phenylpiperazin l yDiminothiolate was reacted by the same way with 
the example 96 to obtain the titled compound, 
yield : 69.5% 
m.p. : 194-196T: 
Example 123) 

30 N -Hydroxy ~N ' ~ (5 - metlioxycarbonyl~2-methoxy ~ 6-methylpyridin~3~ yl) - 
[4- (4-methylphenyOpiperazin- 1 -yllcarboxyimidamide 



WO 00/52001 



PCT/KROO/00164 



- 57 - 

Methyl N-(5-methoxycarbonyl~2-methoxy~6-methylpyridm-3~yl}~ 
[4-(4"methylphenyl)piperazin-l-yljiminothiolate was reacted by the same 
way with the example 96 to obtain the titled compound, 
yield : 73.2% 
5 m.p. : 190-192 °C 
Example 124) 

N"Hydroxy-N'-(5-methoxycarbonyl™2-methoxy~6-metiiylpyri 
[4- (3-chk>rophenyl)piperazirr 1 -yOcarboxyimidamide 
Methyl N~{5-methoxycarbonyl"2~methoxy~6-methylpyridin~3 yl)~ 
10 [4-(3"cIi]orophenyl)piperazin"l-y0iminotWolate was reacted by the same 
way with the example 96 to obtain the titled compound, 
yield : 60.2% 
m.p. : 91-93T: 
Example 125) 

15 N-Hydroxy-N'-(5~hydroxymethyl-2-methoxy-6-methylpyridin-3-yl)- 
[4- (3,5~dimethoxyphenyl)piperazin~ 1 -yOcarboxyimidamide 

To N-hydroxy - N x - (5-methoxycarbonyl- 2-methoxy -6-methyl- 
pyridin-3-yl)- -[(4- (3,5-dimethoxyphenyl)piperazin- 1 -yOcarboxyimidamide 
(300mg, 0.65mmol) dissolved in tetrahydrofuran(20ml) ! lithium aluminium 

20 hydride(37mg, 0,98mmol) was added slowly and stirred at 20 TC for 1 
hours. Then, water (0.5ml) was added thereto to stop reaction. The 
resulting mixture was concentrated under the reduced pressure to 
remove the solvent, and extracted with methylene chloride with addition 
of water. The organic layer was dried with magnesium sulfate, and 

25 purified by column chromatography to obtain the titled compound, 
yield : 45.8% 
m.p. : 185-187T: 
Example 126) 

N-Hydroxy-N'-(5-hydroxymethyl-2-methoxy-6-methylpyr-idine~3-yl)- 
30 [4- (3,5-dimethylpheny! }piperazin-l •yllcarboxyimidamide 

Methyl N -(5- hydroxymemyl-2-methoxy-6-methy]pyridin -3-yl)- 
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[4-(3,5 dimethylpheny!)pipexazin-l- yl]iminothiolate was reacted by the 
same way with the example 125 to obtain the titled compound, 
yield : 47.3% 
m.p. : 127 ~ 129 T: 
5 Example 127) 

N-Hydroxy-N' (5~hyoYoxymethy]~2- methoxy~6-methylpyridin--3-yl) - 
[4- (3,5-difluorophenyl)piperazin- 1 - yllcarboxyimidamide 

Methyl N-- (5-hydroxymethyl-2"methoxy-6~methylpyridin~3-yl)-- 
l4-(3,5- difiuor()phet}yl)piperazin--l- yi]iminothiolate was reacted by the 
10 same way with the example 125 to obtain the titled compound, 
yield : 42.3% 
raup. : 179~181t 
Example 128) 

N-Hydroxy~N ' - (5-hydroxymethyl-2-meliioxy--6-memylpyridm~3-yl)-- 
15 [4"(2"methoxyphenyl)piperazm-l-yl]carboxyimid"aniide 

Methyl N"(5-hydroxymethyl-2-methoxy-6-mettaylpyridin~3-y0" 

[4-{2-methoxyphenyl)piperazm -l-yl]immothiolate was reacted by the 

same way with the example 125 to obtain the tided compound. 

yield : 57.5% 
20 m.p. : 129 -131 8 C 

Example 129) 

N--Hydroxy-N'-(5~hyo>oxymemyl-2-memoxy~6~methylpyr-idme"3"y))-- 
(4-phenylpiperazin~ 1 -yDcarboxyimidamide 
Methyl N-(5-hydroxymethyl-2-methoxy^-methylpyridin--3~yl)- 
25 (4-phenylpiperazin-l -yl)iminothiolate was reacted by the same way with 
the example 125 to obtain the titled compound, 
yield : 61.6% 
m.p. : 167- 169 1 
Example 130) 

30 N-Hydroxy~N'- (5-hydroxymethyl-2~methoxy-6-methylpyridin~3-yl)- 
[4- (4~methylphenyl)piperazin- 1 -yl]carboxyimidainide 
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Methyl 
N~(5- hydroxymethyl--2-m^ 

nyl )piperazin- 1 -yljiminothiolate was reacted by the same way with the 
example 125 to obtain the titled compound. 
5 yield : 66.7% 
m,p. : 157-1591: 
Example 131) 

N~Hydroxy-N'-(5~hy<tayme^^ 

[4- (3-chlorophenyDpiperazin- 1 ~yl]carboxyimidamide 
10 Methyl N -(5"hydroxymethyl™2-methoxy--6~methylpyiidin"3~yl)' 

[4-(3-chlorophenyl)piperazin~l~yljiminothiolate was reacted by the same 

way with the example 125 to obtain the titled compound. 

yield : 56.2% 

rap. : 171- 173 V 
15 Example 132) 

N-Hydroxy-N' -(5-acetyl-2~methoxy~6-methylpyridin~3- yl) - 

[4-(3,5"dimethylphenyl)piperazin-l-yl]carboxyhTiidairude 
Methyl 

N-(5~acetyl~2-methoxy~6-meth3dpyridin-3~yl)-[4~(3,5-dimethyl- 
20 phenyDpiperazin -1. yljiminothiolate was reacted by the same way with 
the example 96 to obtain the titled compound, 
yield : 35.1% 
m.p. : 174~176t 
Example 133) 

25 N--Ilydroxy-N'-(5-acetyl"2-methoxy-6-memylpyridin-3-yi)-[4-(3,5-di 

methoxyphenyDpiperaziir-l-yOcarboxyimidamide 
Methyl N- (5-acetyl-2-methoxy~6-methylpyridin-3-yl)-[4- (3,5~di- 

methoxyphenyl)piperazin-l -yl]iminothiolate was reacted by the same 

way with the example 96 to obtain the titled compound. 
30 yield : 32.4% 

m.p. : 143-1451: 
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Example 134) 

NHydroxy-N'~(5~acetyl-2-raetiioxy-6-methylpyridin-3"j4) 
(4-phenylpiperazin- 1 -yDcarboxyimidamide 
Methyl N- (5~acetyl~2~methoxy •■6~methylpyridin-3-yl}-(4 --phenyl- 
5 piperazin-1 -yDiminottiiolate was reacted by the same way with the 
example 96 to obtain the titled compound, 
yield : 405% 
mp. : 169~170t; 
Example 135) 

10 N--liydroxy-N'-(5"acetyl- 2-methoxy-6~methylpyridin~3~yl)- 

[4~(4~methylphenyi)piperazin-l"yl'Jcarboxyimidamide 
Methyl N~(5-acetyl - 2-methoxy~6"methylpyridin~3~yl)-[4- (4-methyl~ 

phenyDpiperazin-l- ylJiminothiolate was reacted by the same way with 

the example 96 to obtain the titled compound. 
15 yield : 55.2% 

m.p. : 164-1661: 

Example 136) 

N-Hydroxy-N' - (5™acetyl~2~methoxy-6-methylpyridin-3-yl)-[4~ 
(3,5~difluorophenyl)piperazin- 1 -yljcarboxyimidamide 
20 Methyl 

N-(5-acetyh2-methoxy~6-methyipyridin~3"y])-[4~(3,5-difluoro" 
phenyDpiperazin-l-yljiminothiolate was reacted by the same way with 
the example 96 to obtain the titled compound, 
yield : 33.2% 
25 m.p. : 184-1851: 
Example 137) 

N~Hydroxy -N' • (5 -acetyl-2~methoxy-6~methylpyridin-3 • yl ) • 14~ 
(2-methylthiophenyl )piperazin- 1 -yilcarboxymiidamide 
Methyl N- (5-acetyl"2-methoxy-6-methylpyridin-3~yl)-[4- (2-methyl- 
30 thiophenyDpiperazin 1 - y 1 jiminothiolate was reacted by the same way 
with the example 96 to obtain the titled compound. 
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yield : 39.8% 
m.p. : 178- 179 °C 
Example 138) 

N-Hydroxy-- N ' ••• [5- ( 1 -hydroxyethyl) - 2-methoxy~6~methylpyridin ~ 3~yl] - 

5 [4<33~dimemylphenyi)pir^ 

To N4iydroxy~NM5~acetyl-2-metto 
[(4-(3,5-dimethylphenyl)piperazin~l-yl]carboxyijra (ISOmg, 
0.36mmol), ethanol(20ml} and then sodium borohydride(17mg, 0.45mmol) 
were added slowly. The resulting mixture was stirred at 20 1: for 4 

10 hours, concentrated under the reduced pressure to remove the solvent, 
and extracted with methylene chloride with addition of water. The 
organic layer was dried with magnesium sulfate and purified by column 
chromatography to obtain the titled compound, 
yield : 75.6% 

15 m.p. : 94~96t 
Example 139) 

N-Hydroxy -N ' -[5™{ 1 -hydroxyethyl)-2"methoxy~6-methylpyridin"3-yl]™ 
[4- (3,5-dimethoxyphenyl)piperazin - 1 yOcarboxyimidamide 
Methyl N~[5~<l~hydroxye1hyl>~2-methoxy-6-mefeylpyridin-3~yi3~C4- 
20 (3,5-dimethoxyphenyl)piperazin- 1 -yljiminothiolate was reacted by the 
same way with the example 138 to obtain the titled compound, 
yield : 65.6% 
m.p. : 123 - 125 1; 

Example 140) N - Hydroxy ~N' - [5- ( 1-hydroxyethy) ) -2-methoxy -6-methy 1 
25 pyridin™3~yl]~(4~phenylpiperazin~1 -yDcarboxyimidamide 

Methyl N~L5~ ( 1 hydroxyethyl)-2-methoxy-6- methylpyridin-3-yl] - 
(4-phenylpiperazin- 1 -yl)iminothiolate was reacted by the same way with 
the example 138 to obtain the titled compound, 
yield : 72.3% 
30 nxp. : 154~155t: 
Example 141) 
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N- Hydroxy-N '-[5-(l -hydroxyethyl)-2-methoxy-6-methylpyridin-3~yl] - 
[4 - (4-methylphenyi)piperazin- l-yl]carboxyimidamide 

Methyl N- [5- ( l-hydmxyethyl)-2~methoxy--6~methylpyridin-3-yl3 ~ 
[4-(4 -methyiphenyI)piperazin--l-ylM was reacted by the same 

5 way with the example 138 to obtain the titled compound, 
yield : 62.1% 
m.p. : 187- 189 1 
Example 142) 

N-Hydroxy-N' '-[5- (l--hydroxyethyl)-2~methoxy-6~methylpyridin 3-yl] 
10 [4~(3,5--difluorophenyl)piperazin-l~yl]carboxyiinidamide 

Methyl N"[5~(l"hydroxyethyl)-2~methoxy-6-methyIpyridin~3-yO~ 

[4~(3 J 5~difluorophenyl)piperazin--l-yT]iminothiolate was reacted by the 

same way with the example 138 to obtain the titled compound. 

yield : 63,8% 
15 m.p. : 156~ 157 1 

Example 143) 

N-Hydroxy-N ' - [5- ( 1-hydroxyethyl) -2-memoxy-6-methylpyridin -3~yl] - 
[4~{2-methylthiophenyl)piperazin"l~y0carboxyimidamide 
Methyl N- [5~ ( 1 ~hydroxye&yl)-2-methoxy-6~methylpyridin-3-yl]~ 
20 [4- (2-methylthiophenyOpiperazin - 1 - yljiminothiolate was reacted by the 
same way with the example 138 to obtain the titled compound, 
yield : 70.2% 
m.p. : 162~163t 
Example 144) 

25 N-Hydroxy-N ' - [5- ( 1 -hydroxyirninoethyl) • 2-methoxy "6 -methyl~ 

pyridin-3-yfl- [4~ (3,5-dimethyiphenyl)piperazin-l -yllcarboxyimidamide 

Methyl N~(5-acetyl--2-methoxy~6-methylpyridin-3~yl)~[4- 
(3^-dimethylphenyl)piperazin-l-y]'jiniinothiolate was reacted by the same 
way with the example 96 to obtain the titled compound. 

30 yield : 23.2% 
Example 145) 
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N -Hydroxy ~-N ' - [5~ (1 - hydroxyinanoethyl)~2~methoxy ~6~memylpyridin~3- 
yl]-- [4~ (3,5~dimethoxyphenyl)piperazm-I-y l]carboxyirrMamide 

Methyl N (5 acetyl • 2 •methoxy-6-methylpyridin~3~y0~[4~ (3,5- 
dimetlioxyphenyl}piperazin~l~yl3iininothiolate was reacted by the same 
5 way with the example 96 to obtain the titled compound, 
yield : 35.6% 
Example 146) 

N-Hydroxy-N ' ~[5- ( 1 ™hydroxyiminc)ethyl)-2"methoxy"6~methylpyridin-3- 
y 1] ~ [4~ (3,5™di fluorophenyi }piperazin-l - yOcarboxyimidamide 
10 Methyl N - C 5 - acet.yI-2 ~methoxy-6-methyipyridin~3~yl)~[4~<3,5~ 

difluorophenyl}piperazin-l"yl]iiTiinothk)late was reacted by the same way 
with the example 96 to obtain the titled compound, 
yield : 33.3% 
Example 147) 

15 N-Hydroxy~N' - [5- {l~hydroxyiminoethyl)-2~methoxy-6 -methylpyridin-3- 

yl]-[4-(2-memylmiophenyl)pipera2m-l-yl]carboxyimidamide 
Methyl N~ (5-acetyl-2-methoxy-6-~methylpyridin-3-yl >- [4- (2- methyl- 

thiophenyDpiperazin- 1 -yi]iminothiolate was reacted by the same way 

with the example 96 to obtain the titled compound. 
20 yield : 30.2% 

Example 148) 

N~Hydroxy~N'-[5-(l-hyciroxyirmnoemyl)-2-methoxy-6-methylpyridin-3- 
yl]- 14- (3,5-dinitropheny Dpiperazin -1~ yljcarboxyimidaroide 
Methyl N-(5~ acetyl~2-methoxy ~6-methylpyridin~3~yl)-[4- (3.5- 
25 dbitrophenyl)piperazin- 1 -yljiminothiolate was reacted by the same way 
with the example 96 to obtain the titled compound, 
yield : 29.5% 
Example 149) 

N-Hydroxy-N ' ~[5~(1 -hydroxyiniinoethyl)-2-methoxy-6-me-thylpyridin-3 
30 ~yl] ~ [4~ (4~methylphenyl)piperazin- 1 -yOcarboxyimidamide 

Methyl N"(5~acetyh2~methoxj^-6-methylpyridin-3~yl)-"[4~(4~ 
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methyiphenyDpiperazin - l-yl]iminothiolate was reacted by the same way 
with the example 96 to obtain the titled compound, 
yield : 25.0% 
Example 150) 

5 N-Hy droxy-N ' - [5~ ( l~armnoethyl)-2"methoxy-6-metfaylpyridin~3-yl] - [4- 

(3,5-dimethylphenyDpiperazm - 1- yljcarboxyimidamide 
Methyl N- [5~(1 - aminoethyl) - 2-methoxy - 6-methylpyridin --3- yl] - 

[4 - (3,5-dimethylphenyl)piperazin- 1 -ylliminothiolate was reacted by the 

same way with the example 96 to obtain the titled compound, 
10 yield : 45.6% 

Example 151) 

N -Hydroxy -N ' - [5- ( 1 - aminoethyl) - 2- methoxy -6-methylpyridin ~3~yl] - 
[4"(3,5-dimethoxyphenyl)piperazin~l~yl]carboxyimidamide 
Methyl N-[5-(l-aminoethy])-2-methoxy-6~methylpyridm-3~-yl]- 
15 [4-(3 ( 5-dimethoxy^henyl)piperazin-l-yl]iminothiolate was reacted by the 
same way with the example 96 to obtain the titled compound, 
yield : 42.2% 
Example 152) 

N--Hydroxy~N'-[5-(l-anTin^ 
20 [4-(3,5-difluorophenyl)piperazin- 1 •yljcarboxyimidamide 

Methyl N~[5~(l"aminoethyl)-2"methoxy~6-methylpyridin-3~yl]- 

[4~{3,5~difluorophenyl)piperazin- 1 -yljiminothiolate was reacted by the 

same way with the example 96 to obtain the titled compound. 

yield : 53.1% 
25 Example 153) 

N-Hydroxy-N'~[5~(l--ammc^thyl)--2-m 

[4 •(2 -memylmiophenyl)piperazin-l~yl3carb()xyimidamide 
Methyl N- [5~ ( l-aminoethyl)~2~me1hoxy~6--methylpyridin-3-yl] - 

[4-(2-methylthiophenyl)piperazm-l-y0immothiolate was reacted by the 
30 same way with the example 96 to obtain the titled compound. 

yield : 447% 
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N-Hydroxy~N'- [5-- (l---a^ 

[4-(35-dinttrophenyl)piperazm-l-yl3carboxyjmidamicie 
Methyl 

5 N-[5- { l-^noethyI)~2~methoxy~6--methylpyridin-3-yli (3,5~ 

dmitrophenyDpiperazin- l- ylliiiiinothiolate was reacted by the same way 
with the example 96 to obtain the titled compound, 
yield : 52,1% 
Example 155) 

10 N- Hydroxy-N' ~[5- (1 ~aimnoemy]}~2-memoxy-6-methylpyridin-3~yl3- 

[4- (3 > 5-chlorophenyl)pipera2in- 1 •yljcarboxyimidamide 
Methyl N- [5~( l~aminoethyl) •2-methoxy-6-methyipyridin-3-yl]-"t4- 

(3,5-chlorophenyl)piperazin-l-yl]iminothiolate was reacted by the same 

way with the example 96 to obtain the titled compound. 
15 yield : 47.6% 

Example 156) 

N-Hydroxy"N'-(6~ethyl-5-methoxycarbonyl-2-methoxypyridin"3-yO" 
[4-(4---methyiphenyl)piperazin- 1 -yllcarboxyimidamide 
Methyl N-(6-ethyl~5-methoxycarbonyl"2-methoxypyridm-3~yl)- 
20 [4-(4~metbylphenyl)piperazm" l-yl]iminothi()late was reacted by the same 
way with the example 96 to obtain the tided compound, 
yield ; 71.2% 
m.p. : 176- 178 1 
Example 157) 

25 N"Hydroxy-N'™(6-etiiyl-5-metboxycarbonyl-2~memox>wridin~3"yl)-[4- 

(2~ethylphenyl)piperazin- 1 -yllcarboxjdmidamide 
Methyl N"(6-etliyl~5-methoxycarbonyl-2-methoxypyridin-3~yl)~[4- (2- 

ethylphenyl)piperazin-l"yl]iminolMolate was reacted by the same way 

with the example 96 to obtain the titled compound. 
30 yield : 65.0% 

m.p. : 182-~184"C 
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Example 158) 

N -Hydroxy~N'"(6~ethyl~5-meiJioxycarbonyl-2-rnethoxypyridin 3-y!)~ 

[4 - (3,5-dimethyIphenyl )piperazm- 1 ~yl jcarboxy imidamide 
Methyl N- (6~ethyh5-melhoxycarbony} -2-methoxypyridm -3-yl)- 
5 [4~<3,5~dimethylpheny0piperazm^ was reacted by the 

same way with the example 96 to obtain the titled compound, 

yield : 59.1% 

m.p. : 152 ~ 155 1 

Example 159} 
10 N-Hydroxy-N'~(6--ethyl~5-methoxy 

( 3,5- dimethoxyphenyDpipexazin - 1 - yljcarboxyimidamide 
Methyl 

N-(6~ethyl~5~methoxycarbonyl-2--methoxypyridi 
dimethoxypheny Dpiperazin- 1 -ylliminothioiate was reacted by the same 
15 way with the example 96 to obtain the titled compound, 
yield : 55.6% 
m.p. : 156- 157 1 
Example 160) 

N~Hydroxy-N'-(6-ethyl---5---metho^ 
20 {3,5-dichlorophenyl)piperazin-l"ylGcarboxyimidamide 

Methyl N"(6-ethyl~5-methoxycarbonyl-2~methoxypyiidin"3-yl)~[4~ 
(3,5-dichlorophenyl )piperazin~ 1 -yljiminothiolate was reacted by the same 
way with the example 96 to obtain the titled compound, 
yield : 54.4% 
25 m.p. : 158 ~ 160 
Example 161) 

N-Hydroxy-N ' "(6-ethyl™5~methoxycarbonyl-2-methoxyp>Tidin--3-yl)- [4- 
(2-methylthiophenyl)piperazin-l"yl]carboxyimidamide 
Methyl N - (6~ethyl-5-methoxycarbonyl-2~methoxypyridin 3~yl)-[4- 
30 (2-methy IthiopheriyDpiperazin- 1 -yljiminothiolate was reacted by the 
same way with the example 96 to obtain the titled compound. 
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yield : 50.1% 
m.p. : 168- 170 1: 
Example 182} 

N-Hydroxy-N ' - (6- ethyl ■~5-methQxycarbottyl-2-memoxypyridin-- 3~yl)~ [4- 
5 OJ-diethylisophthalate- 1 -yDpiperazirr 1 - yljcarboxyinridamide 

Methyl N - (6~ethyl~5~methoxycarhonyh-2~methoxypyridm ~3~ yl ) - [4~ 

(3,5-diethyiisophthal- 1 -yl}piperazin-l -ylliminothiolate was reacted by the 

same way with the example 96 to obtain the titled compound. 

yield : 57.3% 
10 m.p. : 101~lG3t 

Example 163} 

N-Hydroxy-N ' - (6~ethyl~5-methoxycarbonyl - 2-methoxypyridin-3-yl)-[4~- 
(3,5~difluorophenyl)piperazin-i-y!]carboxyimid"amide 
Methyl N"(6-ethyl-5-methoxycarbony}-2~methoxypyridin-3-yl)~ 
15 [4-(3,5~difluorophenyi)piperazin-l-yl]iminothiolate was reacted by the 
same way with the example 96 to obtain the titled compound, 
yield : 45.0% 
m.p. : 143~145t 
Example 164} 

20 N-Hydroxy-N'-(6~ethyl-5-hydroxymethyl-2-methoxypyridin~3-yl)-- 

[4~ (4-methylphenyl}pipera2m~ 1 -yllcarboxyimidamide 
Methyl N- (6- ethyl--5-hydroxymethyl-2-methoxypyridin~3-yl)-[4- 

(4~ methylphenyl )piperazin- 1 - ylliminothiolate was reacted by the same 

way with the example 125 to obtain the titled compound, 
25 yield : 66.6% 

m.p. : 170- 172 1 

Example 165) 

N-Hyo!roxy--N f ~(6-ethyi-5-hydroxymethyl-2-methoxypyridin-3~yi)- 
[4-(2-ethylphenyl)pipei^b-4-yl]carboxyimidamide 
30 Methyl N-(5--ethyl -2-memoxy-6-methylpyridin~3~yl)-[4-(2-ethy]- 
phenyDpiperazin- 1 -ylliminothiolate was reacted by the same way with 
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the example 125 to obtain the titled compound, 
yield : 60.4% 

m. P . : im-mv 

Example 166) 
5 N-Hydroxy-N '-(6-ethyK5-hy^ 

[4~ (3,5-dimethy Ipheny 1 )piperazin - .1 - yl] earboxyimidaniide 

Methyl N- (6- ethyl~5~hydroxymethyl-2~meUioxypyridin-3 -yl)- 
[4- (3,5~dimethylphenyl)piperazin-- 1 -yljiminothiolate was reacted by the 
same way with the example 125 to obtain the titled compound. 
10 yield : 65.1% 
m.p. : 75-77t 
Example 167) 

N-Hydroxy-N ' -(6-ethyl-5-hydroxymethyl--2"-methoxypyridin-3-yl)- 

[4~{3,5-dimethoxyphenyl)piperazin-l-yl]carboxyimidamide 
15 Methyl N- ( 6-ethyl~ 5~hydroxymethyl-2-methoxypyridin~3~yl) ~ [4- (3,5- 

dimethoxyphenyl)pipera2in-l-yl]iminothiolate was reacted by the same 

way with the example 125 to obtain the titled compound. 

yield : 61.2% 

m.p. : 67-691: 
20 Example 168) 

N-Hyclroxy-N'-{6~ethyl-5™hydro^ 

5-dichlorophenyl)piperazin - 1 •• yOcarboxyimidamide 
Methyl N"(6-ethyl-5™hyoVoxymethyl-2~methoxypyridin-3"-yl)-[4- (3,5- 

dichlor()phenyl)piperazin-l~yl]iminothiolate was reacted by the same way 
25 with the example 125 to obtain the titled compound. 

yield : 70.1% 

m.p. : 75~77t 

Example 169) 

N-Hydroxy-N' - (6~ethyl-5~hydroxymethyl-2-methoxypyridin -3-yl)~ 
30 [4~(2-methylthiophenyl)piperadn™l-yl3carboxyimidamide 

Methyl N- (6-ethyl-5-hydroxymethyl-2-methoxypyridin~3~yl)~[4~(2- 
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methylthiophenyDpiperazin ~ 1 -yOiminothiolate was reacted by the same 
way with the example 125 to obtain the titled compound, 
yield : 672% 
m.p. : 163-1651: 
5 Example 170) 

N~Hydroxy~N'~(6-et^^ 

[3,5-bis (hydroxymethyl)phenyl]piperazin~ 1 ~yl }carboxyimidamide 

Methyl N- (6-ethy) -5-hydmxymethyl"2~methoxypyridin~3"-yD- {4"[3,5~ 
bis(hydroxymethyl)phenyl3piperazm - l"yl}iminothiolate was reacted by the 
10 same way with the example 125 to obtain the titled compound 
yield : 59.4% 
Example 171) 

N-Hy<froxy-N'-(6~ethyH5~hydiw 

(3,5-difluorophenyl)piperazin-l-yl]carboxyimidamide 
15 Methyl N-(6-ethyl-5-hydroxyn^thyl-2-methoxypyridin~3~yl)-[4- (3,5- 

difluoropheny Dpiperazin - 1 ~ yljiminothioiate was reacted by the same way 

with the example 125 to obtain the titled compound. 

yield : 48.7% 

m.p. : 68~70r 
20 Example 172) 

N-Hydroxy --N ' - (2-methoxyquinolin -3-yl ) - [4- (3,5-dimethoxyphenyl) - 

piperazin- 1 -yljcarboxyimidamide 
Methyl N- (2 -methoxyqumolin~3-ylH4~ (3,5-dimethoxyphenyl ) ~ 

piperazin™ 1 -yljiminothioiate was reacted by the same way with the 
25 example 96 to obtain the titled compound. 

yield : 41.0% 

m.p. : 215~217T; 

Example 173) 

N-Hydroxy •N'-(2-methoxyqmnolin-3~yl)-[4-(3,5-dimethylphenyl)- 
30 piperazin- 1 -yljcarboxyimidamide 

Methyl N- <2-methoxyquinolin-3-y1)-[4- (3,5-dimethyiphenyl)- 
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piperazirrl- yOiininotiiiolate was reacted by the same way with the 

example 96 to obtain the titled compound. 

yield : 44.2% 

m.p. : 182- 184 1 
5 Example 174) 

N-Hydroxy ~N ' - (2-methoxyq rinolin-3-yl ) -[4- (3,5~difluoro~phenyl) - 

piperazin -1- yljcarboxy imidamide 
Methyl N - (2 methoxyquinolin-3-yl)- [4 (3,5-difluorophenyl) - 

piperazin-l-yljiminothiolate was reacted by the same way with the 
10 example 96 to obtain the titled compound. 

yield : 38.1% 

m.p. : 163- 165 V 

Example 175) 

N™Hydroxy-N'-(2~methoxyquinolin-3-yl)-[4-(2-methoxyphenyl)~ 
15 piperazin- 1 -yljcarboxy imidamide 

Methyl N--(2-methoxyquinolin-3-yl)-[4* (2-methoxyphenyl}- 

piperazin - 1 - ■yljiminothiolate was reacted by the same way with the 

example 96 to obtain the titled compound. 

yield : 43.2% 
20 m.p. : 210- 212 1: 

Example 176) 

N-Hydroxy~N'-(2™methoxyqmnolin-3--yl)-[4-<3--chlorophenyl)- 
piperazm- 1 -yljcarboxy imidamide 
Methyl 

25 N - (2 -methoxyquinolin-3-yl)-[4- (3-chlorophenyl )piperazin - 1 ~yl] 

iminotliiolate was reacted by the same way with the example 96 to 

obtain the titled compound. 

yield : 45.2% 
.m.p. : 162- 164 e C 
30 Example 177) 

N~Hydroxy~N'~(4;i-dmiemyl~2-methoxyphenyhl--yl)~(4'-phenyl-" 
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piperazin- 1 -yltearboxyirmdarnide 

Methyl N - (4 t 5~dimethyl~2~methoxypheny]~l-yl) - (4 - phenylpiperazin • 1 - 
yDiminothiolate was reacted by the same way with the example 96 to 
obtain the titled compound, 
5 yield : 62,7% 
m.p. : 160- 162 1 
Example 178) 

N~Hyo^oxy-N'"(43~dimethyl~2--methox\T3heny 

phenyi)piperazin~l-yi]carboxyimidamide 
1 0 Methyl N~ (4,5~amethyl~2- methoxyphenyl- 1 -yl)-[4- (4-methylpheny.l)- 

piperazin-I-ylliminothiolate was reacted by the same way with the 

example 96 to obtain the titled compound. 

yield : 60.1% 

m.p. : lSl-183r 
15 Example 179) 

N-IIydroxy-N' -(4 f 5-dimethyl~2-methoxyphenyl" 1 ~ylH4~(2~ethyl- 

phenyDpiperazin-l-ylJcarboxyimidamide 
Methyl N-(4 > 5"dimethyl-2-methoxyphenyl-l~yl) - [4- (2-ethylphenyl)- 

piperazin- 1 -yljiminothiolate was reacted by the same way with the 
20 example 96 to obtain the titled compound. 

yield : 65.4% 

m.p. : 194- 196 1 

Example 180) N~Hydroxy~N'- (4,5-dimemyl~2~methoxy phenyl - l~yl)-[4- 
(3,5--dimethylphenyl)piperazin- 1 -yllcarboxyimidamide 
25 Methyl 

N-(4 ! 5-dimethyl-2--methoxyphenyl"l-yl)"[4~(3 f 5-dimethylphenyl)~ 
piperazin - 1- yljiminothiolate was reacted by the same way with the 
example 96 to obtain the titled compound, 
yield : 64,1% 
30 m.p. : 184- 186 1 

Example 181) N~Hydroxy-N'-(4,5-dimethyl-2-methoxyphenyl~l-yl)~[4~ 
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( 3,5- cHmethoxypheny Opiperazin- 1-y ljcarboxyimidamide 

Methyl N~{4 J 5~dimethyl~2"methoxyphenyl~l~yl)~[4~(3,5"diniethoxy-- 
phenyl)piperaziiT-l-yl]iminothiolate was reacted by the same way with 
the example 96 to obtain the titled compound. 
5 yield : 65.5% 
m.p. : 189- 191 1: 

Example 182) N-Hydroxy-N'-(4,5-dimethyl-2-methoxyphenyl-l-yl) [4~ 
(3,5 - dif luorophenyl)piperazin- 1 -yllcarhoxyimidamide 
Methyl N-(4,5~dimemyl~2-methoxyphenyi- 1 -yl)- [4~ (3,5~difluoro- 
10 phenyl)-piperazin~l~yl]iminothiolate was reacted by the same way with 
the example 96 to obtain the titled compound, 
yield : 60,0% 
m.p. : 179-181. t 
Example 183) 

15 N-Hydroxy-N ' - (4,5-dimethyl-2-methoxyphenyl~l-yl)-[4- (3-chloro- 

phenyDpiperazin- i-yljcarhoxyimidamide 
Methyl N-(4 ? 5"dunethyl-2"methoxyphenyl-l-yl)--[4-(3-chlorophenyl)~ 

piperazin- 1 - yljiminothiolate was reacted by the same way with the 

example 96 to obtain the titled compound. 
20 yield : 58.7% 

m.p, : 174- 176 1 

Example 184) 

N-Hydroxy-N'- (4,5~dimethyl-2™methoxyphenyl~l -yl)-[4- (3- bromo- 

phenyDpiperazin- 1 -yllcarhoxyimidamide 
25 Methyl N~ (4,5-dimethy 1~2 - methoxyphenyl- 1 -yl) [4- (3-bromophenyl) 

piperazin - 1 -yl jiminothiolate was reacted by the same way with the 

example 96 to obtain the titled compound. 

yield : 61.2% 

m.p. : 178~ 180 1 
30 Example 185) 

N - Hydroxy -N ' - (4,fr dimethyl~2-methoxyphenyl~ 1 -yl) - [4- (2-methyl- 
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thiophenyl )piperazin~ 1-yOcarboxyimidamide 

Methyl N-(4,5~dimethyl -2-methoxypheny!-l-yl)-C4-(2-methy!to 
pheoyl}piperazin-I-yl]imiriothiolate was reacted by the same way with 
the ex-ample 96 to obtain the titled compound. 
5 yield : 60.5% 
m.p. : 194- 196 1: 

Example 186) N"-Methoxy~N , ~(5 f 6"dimemyl~2-methoxypyridin~3~yl}-(4- 
pfaeny ipiperazin -1 -y] )carboxyimidamide 
To N -hydroxy -N' 1 - (5,6-dimethyl-2-rnetlioxypyridin-3-yi)-(4-phenyl~ 

10 piperazin - 1 -yDcarboxyimidamide (Q.og, 1.41mmol> dissolved in 

dimethylformamide (15ml), sodium hydride{60% ( 57.8mg, L45mmol) and 
methyl iodide (0.20g, L4.1mmol) were added and stirred for 4 hours and 
then water(20ml) was added thereto to stop reaction. The resulting 
mixture was extracted with ethylether. The organic layer was 

15 concentrated under the reduced pressure to remove the solvent and 
purified by column chromatography to obtain the titled compound, 
yield : 89.1% 
Example 187) 

N-Methoxy -N ' - (5 t 6-dimethyl-2-methoxypyridin"3-y3)-t4~ (4-methyl- 
20 phenyDpiperazin • 1 -ylkarboxyimidamide 

N~Hydroxy-N ' - (5,6- dimethyl--2-methoxypyridin~3-yl)- [4 - (4-methyl - 

phenyl)piperazin-l -yi]carboxyimidamide was reacted by the same way 

with the example 186 to obtain the titled compound. 

yield : 92.2% 
25 Example 188) 

N-Methoxy-N' - (5 > 6-dimerayl-2-methoxy^yridin~-3~yl)-[4- (3,5~dimerayl- 
pheny 1 )pipera2in - 1 -yl] carboxy imidamide 

N-Hy<^xy~N'-(5 ? 6-dimemyl-2-memoxypyridin-3~yl)-[4-(3 f 5- 
dimethylphenyDpiperazin- 1 -yilcarboxyimidamide was reacted by the 
30 same way with the example 186 to obtain the titled compound, 
yield ■ 90.0% 
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Example 189) 

N-Methoxy-N ' - (5,6 • diniethyl-2-rnethoxypyridin -3-yl)-[4- (3,5"di- 
methoxyphenyl)pipera2in~l~y]]carboxyiirudamide 
N-Hydn)xy~N' (5 > 6-(Hmethyl -2-methoxypyridin"8-yl)--[4 (3.5-di 
5 ir)ethoxyplienyi)piperazin-l-yl]carboxyimidamide was reacted by the 
same way with the example 186 to obtain the titled compound, 
yield : 92.2% 
Example 190) 

N-Methoxy-N'-(5,6"dimethyl~2"methoxypyridin-3-yl)--[4~(3,5~difluoro- 
10 phenyDpiperazin- I -yl jcarboxyimidamide 

N-Hydroxy-N ' - (5 f 6-dimethyl--2-methoxypyridin-3-yl)-- [4- (3,5-difluoro~ 

phenyDpiperazin- l-yl]carboxyimidamide was reacted by the same way 

with the example 186 to obtain the titled compound. 

yield : 85.2% 
15 Example 191) 

N-Methoxy-N ' - (5 ) 6~dimetbyl-2-methoxyp5Tidin-3~yl)~ [4- (2-methyl~ 

thiophenyDpiperazin- 1 -yljcarboxyimidamide 
N~Hydroxy-N'-(5,6-dimethyl-2~methoxypyridk-3-yl)"[4~(2 

thiophenyl)piperazin~l™yi3carboxyknidamide was reacted by the same 
20 way with the example 186 to obtain the titled compound. 

yield : 89.2% 

Example 192) 

N-Methoxy-N ' - (5/i-dimemyl-2-memoxypyridtn~3~yl)~[4-{3.5"dinitro- 
phenyOpiperazin- 1 - yljcarboxyimidamide 
25 N -Hydroxy-- N'~(5,6-dimemy]-2-^ 

phenyl)piperazin-l-yl]carboxyimidamide was reacted by the same way 
with the example 186 to obtain the titled compound, 
yield : 79.5% 
Example 193) 

30 N-Methoxy- N ' - (5 - ethyl-6-methyl-2-methoxypyridin-3"yl) - [4- (3,5~di~ 
chlorophenyDpiperazin ~ I -yQcarboxymiidamide 
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N-IIydroxy-N' - (5-ethyl-6~methyl- 2-methoxypyridin~3~yl 
dichlon>phenyl)piperazin--l-yl3carboxyimidaim was reacte.d by the same 
way with the example 186 to obtain the titled compound, 
yield : 84,2% 
5 m.p. : 163- last 
Example 194) 

N-Methoxy~N'-(6-ethy]-5~meXhoxycarbonyl~2-methoxypyridin-3-yl)~ 
[4~ (3,5~ difluorophenyDpiperazin 1 1 -yl]carboxyimid~ amide 
N ■ -Hydroxy -N ' - (6-ethy 1-5- methoxycarbonyl- 2-methoxypyridin - 3-yl)- 
10 [4-<3 } 5™difluorophenyl)pirxs-^ was reacted by 

the same way with the example 186 to obtain the titled compound, 
yield : 91.3% 
Example 195) 

N-Mellioxy-N'-(6-ethyl~5-methoxycarlx)nyl-2-methoxypyridirj-3-yl)~ 
15 [4~(3»5-diethylisophthal-l"yl)piperazin-l-y]]carboxyiniidamide 

N~Hyclroxy"N'~(6-ethyl~5-methoxycarbony]-2-methoxypyridin™3-yl)- 

^-(S^-diethylisophthal-l-yOpiperazin-l-yljcarbcjxyimidamide was 

reacted by the same way with the example 186 to obtain the titled 

compound. 
20 yield : 94.0% 

Example 196) 

N -Methoxy-N ' - (8-ethyl-5"hydroxymethyl-2-methox>T3yridin-3 yl)~{4- 
[3,5~bis(hyd^oxymethyl)phenyl~l~yljpiperazin~l"yl}carboxyimidamide 
N -methoxy -N' •• (6 - ethyl-5-methoxycarbonyl • 2-methoxypyridin - 3 yl) ~ 
25 [4- (3,5-diethylisophthal-l -yl)piperazm-l-yl]carbc)xyraiidairnde was 
reacted by the same way with the example 186 to obtain the titled 
compound, 
yield : 68.0% 
Example 197) 

30 N-Methoxy-N ' ~ (4,5-dimethyl-2-methoxyphenyl- 1 -yl)-[4 - (4 -methyl • 
phenyl )piperazin ~ 1-yljcarboxyimidamide 
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N-Hydroxy-N ' - (4,5- dimethyl- 2-methoxyphenyl- 1 - yl ) - [4 - (4-methyl- 
phenyOpipexazin- 1- yljcarboxyimidamide was reacted by the same way 
with the example 186 to obtain the titled compound, 
yield : 86.7% 

5 Example 198) N-Methoxy~N , ~(4,5--dimethyl~2-methoxypheny}--l~yl)- 
[4~(3,5-dimethylphenyl)pipera2in~l-y]]carboxyiinidaiiiide 

N-Hyclroxy-N'"(43~dimemyl--2-methoxyphenyl"l--yl)--[4~(3,5-di~ 
methylphenyDpiperazin- l -ylicarboxyimidamide was reacted by the same 
way with the example 186 to obtain the titled compound. 

10 yield : 87.0% 

Example 199) Methyl 

N- (5,6-dimethyl~2-methoxypyridin~3-yl)- (4-phenylpiperazin- 1 -yl) - 
iminothiolate 

To l~[(5,6-dmiethyl~2~methoxypyridin~3-yl)aminocarbonyl]-4"phenyl~ 
15 piperazine (0.5g, 1.40mmol) dissolved in dimethylformamidedSml), 
sodium hydride (60%, 56.1mg, 1.40mmol) and methyl iodide (0.20g, 
1.41mmol) were added. The resulting mixture was stirred for 2 hours 
and then water(20ml) was added thereto to stop reaction. The resulting 
mixture was purified by column chromatography to obtain the titled 
20 compound, 
yield : 92.4% 
Example 200) Methyl 

N-(5,6-dimethyl"2~methoxypyridin-3~yl)-[4~{4-et-hylpheny3)- 
piperazin- 1 -yljiminothiolate 
25 1 - [(5,6-Dimethyl- 2- methoxypyridin-3~yl)aminothiocarbonyl] -4- (4 -• 

methylphenyDpiperazine was reacted by the same way with the example 
199 to obtain the titled compound 
yield : 95.2% 

Example 201) Methyl N-(5,6-dimethyl-2-methoxypyridin -3- yl)-[4~(4~n- 
30 biitylphenyl)piperazin-l™yl3itninothiolate 
H(5,6"Dimethyl-2-methoxy^^ 
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huty lphenyl }piperazine was reacted by the same way with the example 
199 to obtain the titled compound. 

yield : 93.4% 

Example 202) Methyl 
5 N- (5,6~dimethyl"2-methoxypyridin~3-yl)-[4- (3,5-dimethylphenyl) - 

piperazin- 1 -ylliminothiolate 

l-[(5,6-Dimethyl~2~ methoxypyridm~3~yl)aminothiocai-bc)nyl] -4- (3,5-di™ 

methylphenyDpiperazine was reacted by the same way with the example 

199 to obtain the titled compound. 
10 yield : 97.2% 

Example 203) Methyl 

N- (5 t 6~dimethyl-2-methox*widm-3~y])- [4- (2-methoxyphenyl) - 
piperazin- 1 -yljiminothiolate 
l~[(5 } 6-Dimethyl~2-methoxypyridin~3-yl)anMnothiocarbonyl]"4~(2~ 
15 methoxyphenyOpiperazine was reacted by the same way with the 
example 199 to obtain the titled compound, 
yield : 97,4% 
Example 204) Methyl 

N- (5.6-dimemyl~2-methoxypyridin-3-yl)~[4- -(3,5- dimethoxyphenyl)- 
20 piperazin- 1 -yljiminothiolate 

1 -[(5,6-Dknethyl-2-meth()xypyridin--3-yi)aminothiocarb<)nyl]~4- (3,5- 

dimethoxyphenyDpiperazine was reacted by the same way with the 

example 199 to obtain the titled compound. 

yield : 95.2% 
25 Example 205) Methyl 

N~{5X>~dimethyl-2-methox>^yridin~3~yl)-[4-{3 f 5-di-tluorophenyl)- 

piperazin - 1 -ylliminothiolate 

1 • [(5,6~ Dimemyl--2 - methoxypyridin-3-yl)aininotliii()carbony 1] -4- (3,5- 

difluorophenyDpiperazine was reacted by the same way with the 
30 example 199 to obtain the titled compound. 

yield : 90.1% 
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Example 206) Methyl 
N--(5,6-feethyF2-metfco^ 
piperazin- l~yl]iimnothiolate 

l--[(5>6~Dimethyl~2-memoxypyrio%-3-y^ 
5 chlorophenyDpiperazine was reacted by the same way with the example 
199 to obtain the titled compound, 
yield : 92,5% 
Example 207} Methyl 

N~(5,6-dimethyl-2-methoxypyridin"3~y])~ [4- (3~bromophenyl)- 
10 pkierazm- 1 -yl] iminothiolate 

.1 - C{53"Dimethyl~2-methoxypyridin-3-yl)aminothiocarb<)nyl]"4~ C3~ 

hiwiophenyl)piperazine was reacted by the same way with the example 

199 to obtain the titled compound. 

yield : 89.5% 
15 Example 208) Methyl 

N-"(5,6~dimemyl-2-methoxypyridin~3~yl)-[4-(3,5~di-nitrophenyl)~ 

piperazin - 1 -ylliminothiolate 
l4(5 f 6-Dknethyl~2-methoxypyridm^ 

dinitrophenyDpiperazine was reacted by the same way with the example 
20 199 to obtain the titled compound. 

yield : 92.9% 

Example 209) Methyl 

N-(5,6-dimethyl-2-methoxypyridin-3-yl)- [4- (3,5-di - ethylisophthal- 1 -yl)- 
piperazin- 1 -ylliminothiolate 
25 l-R5,6-Dunethyl-2-methoxypy 

diethylisophthal-l-yDpiperazine was reacted by the same way with the 
example 199 to obtain the titled compound, 
yield : 92.9% 

Example 210) Methyl M~(5-emyl~2~memoxy-6-memyipyridin-3-yl)~(4-" 
30 phenyDpiperazin- 1 ~yljiminothiolate 

l"[(5~Etliyl-2-methoxy~6~memylpyridin--3-yl)aminothioc 
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phenyipiperazine was reacted by the same way with the example 199 to 

obtain the titled compound, 
yield : 92.2% 

Example 211) Methyl N~(5-efeyl-2-methoxy~6~methylpyridin~3--yl)-[4- 
5 (2~methoxj^henyi)piperazm-l-yl]iminotMolate 

I - [(5- Ethyl-2~methoxy-6~methylpyridm -3-yl)aminothiocarbc)nyl]~4- 

(2-methoxyphenyDpiperazine was reacted by the same way with the 

example 199 to obtain the titled compound, 

yield : 87.2% 
10 Example 212) Methyl 

N-(5"ethyl~2-methoxy-6~methylpyridin-3-yl)~[4-(33~dimethoxyphenyl)'- 

piperazin 1 -yl'jiminothiolate 
l-i(5"Etiiyl-2-methc)xy-6-methylpyridm~3~yl)aminothi()carbonyl]--4~ 

(3,5-dimethoxyphenyDpiperazme was reacted by the same way with the 
15 example 199 to obtain the titled compound. 

yield : 92.4% 

Example 213) Methyl N-(5-ethyl~2-methoxy~6-methylpyridin-3™yl)-[4- 
(2~ethylphenyl)piperazin~ 1 -ylliminothiolate 
l~[(5-Ethyl~2-methoxy--6~methylp3^ridin~3-yl)aminothiocarbonyl]-4~ 
20 (2-ethylphenyl)pipera2ine was reacted by the same way with the 
example 199 to obtain the titled compound, 
yield : 93,6% 

Example 214) Methyl N-(5- ethyl-2-memoxy~6~methylpyridin -3 yl)- 

[4~(3,5~dimethylphenyl)piperazin~ 1 -ylliminothiolate 
25 l-[(5-Efeyl~2-metiioxy-6-methylpyridin™3~yl)aminothiocarb()nylj~4~ 

(3,5-dimethylphenyl)piperazine was reacted by the same way with the 

example 199 to obtain the titled compound. 

yield : 96.2% 

Example 215) Methyl 
30 N-(5~emyl-2-methoxy"6"methylpyridin~3'~yl)-[4-(3,5"diflu()raphenyl)~ 

piperazin - 1 -ylliminothiolate 
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l-[(5~Ethyl~2~methoxy~8~m 
(3 f 5~difluorophenyl}piperazine was reacted by the same way with the 
example 199 to obtain the titled compound, 
yield : 92.5% 
5 Example 216) Methyl 

N-(5~ethyl-2-methoxy~6~methylpyridm-3~yl)~[4~(3,5-dichk)rophenyl)" 
piperazin - 1 ~ yl] iminothiolate 

^[(5-Emyl-2~methoxy"6~methylpyrid^n-3"yl}ammoth^ocarboriyl3-4•• 
(3,5-dichlorophenyOpiperazlne was reacted by the same way with the 
10 example 199 to obtain the titled compound, 
yield : 93.2% 

Example 217) Methyl N~(5-ethyl-2-methoxy-6-methylpyridin-3-yl)~[4~ 
(2~phenylphenyl)piperaztn~l-yl3iminothiolate 
l~[(5-Ethyl-2--methoxy-6-^ 
15 (2 -phenylphenyDpiperazine was reacted by the same way with the 
example 199 to obtain the titled compound, 
yield : 91.4% 
Example 218) Methyl 

N- (5-ethyl-2~methoxy-6-methylpyridin -3-yl) - [4- (3,5-dinitrophenyl)- 
20 piperazin- 1 -yl] iminothiolate 

l-[(5-Em3d~2~methoxy-6-methylpyridin~3-yi)aininothiocarbonyl3~4- 
(3,5 dmitrophenyOpiperazine was reacted by the same way with the 
example 199 to obtain the titled compound, 
yield : 94.2% 

25 Example 219) Methyl N~(5~ethyl-2-methoxy-6-methylpyridin-3-yl)- 

[4-(2-methylthiophenyl)piperazin~l~yl]miinotliiolate 
l-[(5~Ethyl-2-methoxy-6-methylpyridin"3-yl)aminothiocarbonyl]-4-- 

(2-methylthiopheny5)piperazine was reacted by the same way with the 

example 199 to obtain the titled compound. 
30 yield : 90.5% 

Example 220) Methyl 
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N~(5~methoxycarbonyl~2-^ 
dimethoxyphenyl)piperazin-l--yl]iminothiolate 

l~[(5-Methoxycarbonyl-2-methoxy-6-methyipyridin~3-yl)amino~ 
thiocarbony 1] -4- (3,5-dimethoxyphenyi)piperazine was reacted by the 
5 same way with the example 199 to obtain the titled compound, 
yield : 93.2% 
Example 221) Methyl 

N- (5- methoxycarbonyl ~2™memoxy-6-memylpyridin~3-yl ) - [4- (3,5-- 

dimethy lphenyl )piperazin 1 -yljiminothiolate 
10 1 ~ [(5~Methoxycarbonyl-2 - methoxy -6-methy lpyridin-3~yl )amino- 

tliiocarbonyl3"4~{3,5-dimethylphenyl)piperazine was reacted by the same 

way with the example 199 to obtain the titled compound. 

yield : 92.9% 

Example 222) Methyl 
15 N-(5~metiioxycarbonyl--2-methoxy"6~methyIpyridin-3-yl)-[4~{3 t 5~ 

dif!iiorophenyl)piperazin~l-yl]iminoraiolate 
1 -[(5-Memoxycarbonyl-2-methoxy-6-methylpyridin-3-yl )aminothio~ 

carbonyl]~4"(3,5-difluorophenyl)piperazine was reacted by the same way 

with the example 199 to obtain the titled compound. 
20 yield : 88.5% 

Example 223) Methyl 

N- (5-methoxycarbonyl ~2~methoxy-6-methylpyridin-3~yl) - [4- £2~ 
methoxyphenyDpiperazm- 1 ~y 1 jiminothiolate 

1 - [(5"Methoxycarbonyl-2-methoxy-6-methy Ipyridin - 3- yDaminothio - 
25 carbonyl] -4"(2~methoxyphenyl)piperazine was reacted by the same way 
with the example 199 to obtain the titled compound, 
yield : 90.2% 
Example 224) Methyl 

N-(5- ^^^methoxycarbonyl-2-methoxy--6~methylp3 ? ridin'--3-yl)- (4~phenyl~ 
30 piperazin-l - yDiminothiolate 

l---[(5-MethoxycarbonyF2--methoxy-6-memylpyridin~3-"yl)aniinotliio-~ 



WO 00/52001 



PCT/KROO/00164 



- 82 - 

carbonyl]-4~phenylpiperazme was reacted by the same way with fee 

example 199 to obtain the titled compound. 

yield : 93.5% 

Example 225) Methyl 
5 N - (5~methoxycarbony I~2~ methoxy-6-methylpy ridi n-3-yl H 4- (4-methyl - 

phenyDpiperazin- 1 -ylliminothiolate 

1 - [(5™Methoxycarbonyl-2~ methoxy-6~methylpy ridln - 3-yl )aminothi- 

ocarbonyl]™4-(4--methylphenyl)piperazme was reacted by the same way 

with the example 199 to obtain the titled compound. 
10 yield : 97.5% 

Example 226) Methyl 

N~(5-metiioxycarbonyl-2~methoxy~6~methylpyridm-3-yl)-[4---(2-chloro~- 
phenyDpiperazin -1 -ylliminothiolate 
1 - [ (5~Methoxycarbonyl~2-methoxy-6-methylpyridin-3-yl )aminothio- 
15 carbonyl]~4~(2~chlorophenyl)piperazine was reacted by the same way 
with the example 199 to obtain the titled compound, 
yield : 95.5% 

Example 227) Methyl N-(2-methoxy-5-methylcarbonyl-6-methyl- 
pyridin- 3-yl) ~[4~ (3,5- dimethyiphenyDpiperazin- 1 - ylliminothiolate 
20 l-[(5-Methoxycarhonyl -2~memoxy-6-me^ 

carbonyll-4~(3,5~dimethylphenyl)piperazine was reacted by the same 
way with the example 199 to obtain the titled compound, 
yield : 96.2% 

Example 228) Methyl N~(2--methoxy-5~ methylcarbonyl-6~methylpyridm- 
25 3-yl)- [4-(3 f 5-dimethoxyphenyi)piperazm~ 1 -ylliminothiolate 
i"[(5-Mefeoxycarbonyl-2™me&ox 
cai-bonyI]-4-(3,5-dimethoxyphenyl)piperazine was reacted by the same 
way with the example 199 to obtain the titled compound, 
yield : 95.4% 

30 Example 229) Methyl N - (2-methoxy-5-methylcarbony 1 -6-methyipyridin 
3-yl) - ( 4- phenyl piperazin- 1 -yOiminothiolate 
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l~[(5HSflethoxycarbonyl-2~m 
carbony]]™4-phenylpiperazine was reacted by the same way with the 
example 199 to obtain the titled compound, 
yield : 90.1% 

5 Example 230) Methyl N- (2-methoxy-5-methy}carbonyl -6-methylpyridin-~ 

3-yl) - [4- (4-methylphenyl)piperazin- 1 ~yl]irninothiolate 

l~[(5~Meth()xycarbonyl-2-methoxy-6~methylpyridin-3-yl)fiminothio- 

carbonyLh4-(4-methylphenyl)piperazme was reacted by the same way 

with the example 199 to obtain the titled compound. 
10 yield : 92.2% 

Example 231} Methyl N-(2-methoxy-5-methy]carbonyl-6-methylpyridin~ 
3-yl)~ [4- (3,5-difluoropheny 1 )piperazin ~ 1 - yljiminothiolate 

l-[(5~Methoxycm"bonyl-2-methoxy--6-memylpyridin-3~yI)aminothiO" 
carbonyl]-4-(3,5~dIfluorophenyl)piperazine was reacted by the same way 
15 with the example 199 to obtain the titled compound, 
yield : 93.1% 

Example 232) Methyl N-(2-methoxy-5-methylcarbonyl~6~methylpyridin- 
3-yl) - [4- (2-methylthiophenyl)piperazin- 1 -ylliminothiolate 

l~[<5™Methoxycarbonyl--2-methoxy~6~methylpyrioln-3-yl)anTinotliio-- 
20 carbonylJ~4"(2-methyltliiophenyl)piperazine was reacted by the same 
way with the example 199 to obtain the titled compound, 
yield : 90.0% 

Example 233) Methyl N-(6~ethyl-5-methoxycarbonyl~2-methoxypyridin- 
3-yD- [4- (4~methylphenyl )piperazin- 1 -yOiminothiolate 
25 l~[{6-Ethyl-5-methoxycarrx)nyl-2-memoxypyridin-3-yl)aminothi()- 
carbonyl]-4~(4-methylphenyl)piperazine was reacted by the same way 
with the example 199 to obtain the titled compound, 
yield 91.1% 

Example 234) Methyl N - (6-ethyl-5-methoxycarbonyl -2-methoxypyridiii" 
30 3~yl)™[4~ (2~emylphenyl}piperazin~l-yl]iminothiolate 

l"[(6~Ethyl"5~methoxycarbonyl™2™methox>T)yridin-3"yl)aminotMo- 
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carbony0~4-(2-ethylphenyl)piperazine was reacted by the same way 
with the example 199 to obtain the titled compound, 
yield : 90.4% 

Example 235) Methyl N- (6-ethy}-5 •methoxycarbony 1 -2 memoxypyridin 
5 3-yl) ~ [4™ (3J)-dimethy!phenyl)piperazin-l-yl]immothio]ate 

1 - [(6-Ethyl-5- methoxycarbonyl" 2-methoxypy ridin-3-yl )aminothio" 
carbonyi]~4-(3,5-dimethylphenyl)piperazme was reacted by the same 
way with the example 199 to obtain the titled compound, 
yield : 95.5% 

10 Example 236) Methyl N-(6~ethyl-5-methoxycarbonyl-2-methoxypyridin~ 
3-ylH4~ (3,5~dimethoxyphenyl)piperazin~ 1-yljiminothiolate 

1 - [<6~Ethyl -5-methoxycarbonyl"2-methoxypyridin~3-yl)aminothiO" 
carbonyl]-4-(3,5~dimethoxyphenyl)piperazine was reacted by the same 
way with the example 199 to obtain the titled compound. 

15 yield : 95.4% 

Example 237) Methyl N-(6-ethyl~5-methoxycarbonyl~2"methoxypyridin~ 
3~ T l)--.[4-(3 ) 5-dichIorophenyl)piperazin-l"yi}iminothiolate 

l~E(6-Ethyl-5-methoxycarbonyl"2-methoxypyridin~3"yl)aminothio~ 
carbonyl] -4 -{3,5-dichlorophenyi)piperazine was reacted by the same way 
20 with the example 199 to obtain the titled compound, 
yield : 90.5% 

Example 238) Methyl N-{6™ethyh5-methoxycarbonyl-2-methoxypyridin~ 
3-yl)-[4- (2~methylthiophenyl)piperazin- 1 -ylliminothiolate 

l"i(6-Ethy!-5 methoxycarbonyl-2-memoxypyridin-3-yl)airiinothio- 
25 carbonyl]"4~(2~methylthiophenyl)piperazine was reacted by the same 
way with the example 199 to obtain the titled compound, 
yield : 92.0% 

Example 239) Methyl N-(6-emyl-5-memoxycarbonyl-2-methoxypyridin~ 
3-yl) - [4- (3 t 5- diethyli sophthalate-l- yDpiperazin- 1 -yUiimnothi-olate 
30 l~[{6-Etiiy]~5-methoxycarbonyl~2~methoxypyridin~3~yl)amin<)thio- 
carbonyl] -4- (35~diethylisophthalate-~ 1 -yDpiperazine was reacted by the 
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same way with the example 199 to obtain the titled compound, 
yield : 93.2% 

Example 240} Methyl N - (6-ethy]-5-methoxycarbonyl 2-methoxypyriclin 

3"ylH4--C3,5™difiuoro^^ 
5 ;i~[(8-Ethyl-5-methoxycarbonyl-2~methoxypyridin--3---yl)aminothio- 

carbonylj-4-(3,5-difiuorophenyl)piperazine was reacted by the same way 

with the example 199 to obtain the titled compound. 

yield : 95.2% 

Example 241} Methyl 
10 N-(2-memoxyquinoHn 3"yl)"[4~(3,5~dimethoxyphe"nyl)piperazin~l™yl'J- 

iminothiolate 

1 - [(2-MethoxyQuinolin"3~yl)aminothiocarbonyl3-4~ (3,5-dimethoxy - 
phenyDpiperazine was reacted by the same way with the example 199 
to obtain the titled compound. 
15 yield : 90.3% 

Example 242) Methyl 

N~ (2 -methoxyquinolin-3-yl)-[4- (3,5-dimethylphenyl)piperazin-l -yfl- 
iminothiolate 

1 •■■[(2-Methoxyquinolin- -3-yi)aminotliiocarbonyl] -4- (3,5-dimethyh 
20 phenyDpiperazine was reacted by the same way with the example 199 
to obtain the titled compound, 
yield : 91.1% 

Example 243} Methyl N - (2-methoxyquinolin • -3 - yl ) - [4- (3,5-difluoro - 

phenyl}piperazin- 1 ~yl]miinothiolate 
25 1 ~[(2~Methoxyquinolm - 3-yl)aminothiocarbonyl3- 4- (3,5-difluorophenyl) 

-piperazine was reacted by the same way with the example 199 to 

obtain the titled compound. 

yield : 94.2% 

Example 244) Methyl 
30 N-(2-methoxyquinolin-3"yl)- [4~ (2-methoxyphenyl)- 

piperazin-1 -yljiminothiolate 
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1 - [(2-Methoxyquinolin-3-yl)aminothiocarbonyl] -4 (2-methoxyphenyl) - 
piperazine was reacted by the same way with the example 199 to obtain 
the titled compound, 
yield : 92,4% 
5 Example 245) Methyl 

N~(2~methoxyqmnolin-3~-yl)~[4-(3"chlorophenyl)pi-pera2ine-l~yl]-- 
iminothiolate 

l™[(2~Mefeoxyqumolin~3~yl)ammoto 
piperazine was reacted by the same way with the example 199 to obtain 
10 the titled compound, 
yield : 90.3% 
Example 246) Methyl 

N-(4,5~(iimethyl~2-methoxyphen5d-l-yl}~{4~phenyl-piperazin-l~yl)- 
immothiolate 

15 l-[(4,5--Dimemyl-2-methoxyphenyl--l~yl)ammothiocarbonyl]~4-phenyl~ 

piperazine was reacted by the same way with the example 199 to obtain 

the titled compound. 

yield : 95.4% 

Example 247) Methyl 
20 N - (4,5-dimethyl -2-methoxyphenyl - 1 - yl ) [4 - (4- methylphenyl)- 

piperazin - 1 -yljiminothiolate 

I ~[(4,5~Dimethyl-2"methoxyphenyh l-yl)aminothiocarbonylJ-4 - (4- 

methylphenyl )piperazine was reacted by the same way with the example 

199 to obtain the titled compound. 
25 yield ; 94.4% 

Example 248) Methyl N- {4,5-dimethyl-2-methoxyphenyl-l-yl)~[4-{2 

ethylphenyl)piperazm-i-yi3iminothiolate 
1 - [ ( 4,5~Dimethy 1- 2-methoxyphenyl- 1 •yOaminothiocarbonyl] -4- 

(2~ethylpheny0piperazine was reacted by the same way with the 
30 example 199 to obtain the titled compound. 

yield : 96.2% 
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Example 249) Methyl 

N (4,5 -dimethyl- 2- methoxyphenyl~l~yl)-- [4-(3,5-di~methylphenyl)" 
pipexazin-l~yl]iiranothiolate 
1 - [(4,5- Dimethyl™ 2-methoxyphenyl- 1 -yl)aminothiocarbonyl]-4" (3,5-- 
5 dimethylphenyDpiperazine was reacted by the same way with the 
example 199 to obtain the titled compound, 
yield : 96.8% 
Example 250) Methyl 

N • (4,5-dimethyl-2-methoxyphenyl- 1 - ylH4~(3,5-dimethoxy- 
10 pheny Dpiperazrn - 1 -yljiminothiolate 

1~ [(4,5~Dimethyl- 2™methoxyphenyl-l -yOaminothiocarbonyl] ~4- 

(3,5-dimethoxyphenyl)pipera2ine was reacted by the same way with the 

example 199 to obtain the titled compound. 

yield : 95.7% 
15 Example 251) Methyl 

N-(4,5-dmiemyl~2-memoxyphen34-l-yl)-[4-(3,5-di!'luorophenyl)~ 

piperazin • 1 ~yl]iminothiolate 

1~ [(4,5-Dimethyl-2-methoxyphenyl- 1 "yl)aminothiocarbonyl]-4 - 

(3,5~dinuorophenyl)piperazme was reacted by the same way with the 
20 example 199 to obtain the titled compound. 

yield : 90.4% 

Example 252) Methyl 

N-(4,5-dimethyl -2 methoxypheriyl~l - yl)-[4- (3-chlorophenyl)- 

piperazin-l-yljiminotliiolate 
25 1 • [(4,5~Dimethyl--2 methoxyphenyl- 1 -yDaminothiocarbonyl] -4- 

(3-chlorophenyl)piperazine was reacted by the same way with the 

example 199 to obtain the titled compound. 

yield : 94.2% 

Example 253) Methyl 
30 N (4,5-dimethyl-2-methoxyphenyl-l-yl)-[4-(3-bromopheny0~ 

piperazin- 1 - yl'Jmimothiolate 
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1 - [(4,5 • Dimethyl-2~methoxyi^enyl- 1 ~yl)aminothiocarbonylJ -4- 
(3~bromophenyi)piperazine was reacted by the same way with the 
example 199 to obtain the titled compound 
yield : 944% 
5 Example 254} Methyl 

N- (4,5-dimethyl-2-methoxyphenyl~ 1 -yl) - [4~{2- methylthiophenyl)- 
piperazin- 1 - yl] iminothiolate 

l-[(4,5-Dimethyl--2~methoxyphenyl~l-yl)airunotMocarbonyi]--4- 
(2~methylthiophenyl)piperazine was reacted by the same way with the 
10 example 199 to obtain the titled compound, 
yield : 93.5% 

Physical data of the compounds prepared in the above examples are as 
follows - 

15 

Example 1 *H NMR(CDCfe) : $ 2.37(3H,s), 2.39(3H,s), 3.27<4H,t), 

3.74(4H,t), 3.97(3H,s), 6.97(2H,m), 7.31 (2H,t) 

Example 2 L H NMR(CDCk) : d 2.36(3H,s), 2.40(3H,s), 3.X3(4H,t), 

3.75(4H,t), 3.89<3H,s), 3.97(3H,s), 6.95(3H,m>, 7.05(2H,m) 
20 Example 3 *H NMR(CDC1$) $ 2.37(3H,s), 2.39(3H,s), 3:25<4H,t), 

3.7K4HA 3.79(6H,s), 3.97(3H,s), 6.10(3H,m) 

Example 4 5 H NMR(CDOb) : d 1.26(3H,t) f 2.37<3H,s), 2.41(3H,s), 

2.74(2H,q), 2.94<4H,t), 3.68(4H,t), 3.97(3H,s), 6.72(lH,brs), 7.08<2Rm). 

7.19(lH,t), 7.25(lH,s) 
25 Example 5 ! H NMRCCDCla) - 8 0,92(3H,t), 1.35(2H,m), 1.57(2H,m). 

2.3?(3Rs) 7 2.39(3H,s), 2.56(2H,t), 3.25(4Rt), 3.78(4H,t), 3.97(3Rs), 

6.95(2H,brs), 7.14(2H,m) 

Example 6 *H NMR(CDCb) : 8 L23(6H,d), 2.38(3H,s), 2.42(3H,s), 
2.95(4H,t), 3.53(lH,m) ( 3.72(4H,t), 3.98(3H,s), 7.11(lH,m), 7.29(lH,m) 
30 Example 7 l H NMR(CDGb) - d 2.30(6H,s), 2.37(3H,s), 2.40(3H,s), 
3.25(4H,t), 3.75(4H,t), a97(3H,s), 6.62(3H,m) 
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Example 8 X H NMR(CDCls) : S 2.21(6H,s), 2.22<6H,s), 2.38(3H.s), 
2.43(3H,s), 3.17(411,0, 3.67(4H,t), 4.00(3H,s), 6.84(lH,s) 
Example 9 X U NMR(CDOb) : 8 2.37(3H f s), 2.40(3H,s), 3.14(4H,t), 
3.73(4H,t), 3.98(3H,s), 6.99<2H,m), 7.07(2H,m) 
5 Example 10 3 H NMR(CDCb) - 8 2.37(3H,s), 2.39<3H,s), 3.26<4H,t), 
3.70{4H.t), 3.98(3H,s), 6.85UH,m>, 7.01(lH,d), 7.05(lH,s). 7.13(lH,t) 
Example 11 *H NMRCCDCb) : 8 2.37(3H,s), 2.39(3H,s), 3.27(4H,t), 
3.69<4H,t), 3.98(3H f s), 6.75(2H,s>, 6,84(lH,s) 

Example 12 *H NMRCCDCh) : 8 2.37<3H,s), 2.39(3H f s), 3.27<4H,t), 

20 3,69(4H,t), 3.97(3H,s), 6.30(lH,t), 6.37(2H J d) 

Example 13 *H NMR(GDCb) : 8 2.38(3H,s), 2.40(3H,s), 3.31(4H,s), 
3.73(411$, 3.98(3H,s), 7.09(iH,d), 7.13<2HM 7.38(lH,t) 
Example 14 J H NMRCCDCh) : 8 2.38(3H,s), 2.42(3H,s>, 2.43(3H,s), 
3.05(4H,t), 3.73(4H,t), 3.99(3H,s), 7.05(lH,brs), 7.13QH,s) 

15 Example 15 l H NMRCCDCb) : 8 2.39<3H,s), 2.45(3H,s), 3.57(4H,t), 
3.88(4H,t), 4.08(3H,s), 7.98(2H,s>, 8.45(lH,s) 

Example 16 l H NMR(CDC1 3 ) : 8 2.38(3H,s), 2.4Q(3H,s), 3.26(4H,t), 
3.70(4H.t), 3.98(3H,s), &35UHs), 6.42(2Rs> 

Example 17 5 H NMR(CDCb) : 8 2.38<3R,s), 2,40(3H,s), 2.54(3H,s), 
20 3.46(4H,t>, 3.74(4H,t), 3.99(3H,s), 6.88(2H,d), 7.90(2H,d) 

Example 18 *H NMR(CDCb) : 8 2.39{3H,s), 2.40(3Rs), 2.91 (4H,t), 
3.22(3H,s), 3.46(4H,t). 3.85(3H,s), 3.95(3H,s), 6.89(3Hjb), 7.02(lH,m) 
Example 19 5 H. NMR(CDCb) : 8 2.39(3H,s>, 2.40(3H,s), 3.01 (4H,t), 
3.21 (3H,s), 3.40(4H,t), 3.75(6H,s), 3.92(3H,s) t 6.03(3H,s) 
25 Example 20 l H NMR(CDCb) : 8 226(6H,s), 2.39(3H,s), 2.40(3H,s), 
2.99(4H,t), 3.22(3H,s), 3.40(4H,t), 3.93(3H,s), 6.52(3H,m> 
Example 21 l U NMR(CDCb) : 8 2,40(3H,s), 2.41(3H,s), 3.03(4H,t), 
3.21 (3H,sX 3.38(4H,t), 3.93(3H,s), 6.68(2H,s), 6.81(lH,s) 
Example 22 3 H NMR(CDCb) : 8 2.40(3H,s), 2.41(3H,s), 3.03(4H,t), 
30 3.21 (3Rs), 3.39(4H f t), 3.93(3H,s), 6.27(3H,m) 

Example. 23 5 H NMR(CDCb) ; 8 2.40(9H,s) t 2.87(4H,t), 3.22(3H.s), 
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3.46(4H,t), 3.96(3H,s), 7.02(lH,brs), 7.11(3H,s) 

Example 24 r H NMR(CDCh) : $ 2.43(6H,s), 3.24<3H,s), 3.27<4H,t>, 

3.45(4H,t>, 3.95(3KsX 7.89(2H,d), 8.40(lH,s) 

Example 25 *H NMR(CDCb) : 8 2.38(3H,s), 2.39(3H,s), 2.95(4H,t), 
5 3,21 (3H,s), 3.37<4H,t), 3.92(3H,s), 5.62(lH,s), 5.65(2H,s) 

Example 26 X H NMIKCDCis) : 8 L65(3H,t), 2.39(3H,s), 2.4Q(3H,s), 
2.96(4H,t), 3.35(4H,t), 3.74(2H,q), 3.75<6H,s), 3.92(311,8), 6.02(3H,s) 
Example 27 3 H NMR(CDGb) : 8 L17(3H t t), 2.25(611,3), 2.39(3H,s), 
2.40(3H,s>, 2.95(4H,t), 3.36(4H,t), 3.74<2H,q), 3.92(3H,s), 6.50(3H,m) 
10 Example 28 J H NMR(CDCb) : S 2.32<3H,s), 2.34(3H,s), 3.34(4H,t) f 
3.78(6H,s), 3.98<3H,s), 4.07(4H,t) f 6.12(3H,m) 
Example 29 *H NMR(CDCla) : 8 L26(3H,t), 2.35(3H,s), 2.37(3H,s), 
2.74(2H,q), 3.02(4H,t), 3.97(3H.s), 4.02(4H.t), 7.Q9(2H,q), 7.190H,t), 
7.55(lH,s) 

15 Example 30 X H NMR(CDCb) : 8 2.29(6H,s), 2.32<3H,s), 2.35(3H,s), 
3.31(4H,t), 3.98(3H,s), 4.04(4H,t), 6.59(3H,brs> 
Example 31 *H NMR(CDC1 3 ) : 8 2.32<3H,s), 2.35(3H,s), 3.33(4H,t>, 
3.98(3H,s), 4.06(4H,t), 6.82(lH,d>, 7.01 (2H,m), 7.13<lH,t) 
Example 32 J H NMR(CDOb) : 6 2.44<3H,s), 2,49(3H,s), 348(4H,t), 

20 4.05(3H,s), 4.25(4H,t), 6.98(3H,m) 

Example 33 l M NMR(CDCb) : 8 2.35(3H,s), 2.36(3H,s), 2.43(30,8), 
3.12(4H,t), &97<3H,s), 4.05(4H,t), 6.87(lH,d). 7.05(lH,brs), 7.13(2H,m) 
Example 34 'E NMR(CDOs) : 8 1.26(6H,m). 2.30(6H,s), 2.70(2H,t), 
2.78(2H,t), 3.25(4H,t), 3.74(4H,t), 3.99(3H,s), 6.65(3H,m) 

25 Example 35 ] H NMR(CDOb) • 8 L24(6H,m) f 2.69(2H,t), 2.78(2H,t), 
3.24(4H,t), 3.71(4H,t), 3.78(6H,s), 3.98(3H t s), 6.07(l.H,s), 611<2H,brs) 
Example 36 J H NMRCCDCb) : d 3.34(4H,t), 3.88(4H,t), 4.15(3H,s), 
7.05(3H,m), 7.35(3H,m), 743(2H,m), 7.70(lH,brs) 
Example 37 } H NMRCCDCb) ■ 8 3.17<4H,t), 3.83<4H,t), 3.90(3H,s), 

30 4.16(311,8), 6.99<4H t m), 749(2H,m), 7.75(2H,m) 

Example 38 *H NMRCCDCb) : 8 3.22(4H,t), 3.30(4H,t), 3.79(611,5), 
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4.11(8Rs), 7.20(iH,d), 7.33<2H,m), 7,50(2H,m) ( 7.62(lH,d), 7.76(lli,m), 
7.83(lH,m) 

Example 39 *H NMR(CDCb) : 8 1.28(3H,t), 2.78(2H,q), 3.02(4H,t), 
3.89(411,1), 4.15(3H,s), 7.13(2HM 7.21(111,0, 7.28(lH,m), 7.43(3H,m), 
5 7;70(lH,d> 

Example 40 *H NMR(CDCb) : 8 L24(6H,d), 2.98(4H,t), 3.56<lH,m), 
3.82(4H,t), 4.15(3H,s>. 7.16(3H,m), 7.30(lH,d), 7.43<2H,brs>, 7.69(2H,d) 
Example 41 *H NMR(CDCb) :' & 0.93<3H,t) t 1.35(2H,m), 1.57<2H,m>, 
2,56(2H,t), 3.35(4H,t), 3.88(4H t t), 4.15(3H,s), 7.19(3H,brs), 7.43(3H,brs), 
10 7.70(2H,brs) 

Example 42 *H NMR(CDCb) : 8 2.30(6H,s), 3.26(4H f t), 3/78(4H,t), 
4.14<3H,s), 6.60(3H,s), 7.30(2H f m), 7.50(lH,s), 7.55UH,m) 
Example 43 *H NMR(CDCb) - 8 2.21 <6H,s), 2.34(6H,s), 3.20(4H,O, 
3.83(4H,t), 4.17(3H,s), 6.85(lH,s), 7.46(2H,m), 7.61(lH,brs), 7.72(lH,d) 
15 Example 44 ! H NMR(CDCb) : 8 3.20(4H,t), 3.91 (4H,t), 4.15(3H,s), 
7.07(4H,m), 7.42(3H,m), 7.70(llid) 

Example 45 X H NMfflCDOs) : 8 3.30(4H,t), 3.90(4H,t), 4.16(3H,s), 
6.95(lH,d), 7.05(lH,d) ( 7.15(2Rm), 7.42(2Rm), 7.58(lH,s), 7.69UH,d) 
Example 46 *H NMR(CDCla) : 8 3.27(4H,t), 3.78(4H,t), 4.16(3H,s) > 

20 6.39(3H,m), 7.52<2H,m), 7.74(2H,m) 

Example 47 *H NMR(CDCls) 8 3.34(4H,t), 3.90(411,0, 4.16<3H,s), 
7.15(3H,m), 7.40(3H,m), 7.52(lRbrs), 7.70(lRd) 
Example 48 l H NMR(CDCb) : 8 3.55(411,0, 3.98(4H,t), 4.19(3Rs), 
7.46(3H,m), 7.73(lH,m), 8.00(2Rs), 8.44(lH,s) 

25 Example 49 'H NMR(CDCb) : 8 3.25(4H,t), 3.73(411,0, 4.13(3H,s), 
5.6S(lH,brs), 5.79(2H,brs), 7.49(2H,m), 7.74(2H,m) 
Example 50 ] H NMR(CDCla) : 8 254(3H,s), 3.49(4H,t), 3.92(4RO, 
4.16(3H,s), 6.95(2H,d>, 7.43(2H,m), 7.51UH,brs), 7.71(lH,d), 7.92(2H,d) 
Example 51 *H NMRtCDCls) : 8 2,47(3H,s), 3.30(4Rt), 4.04(411,0, 

30 4.19(3H,s), 7.20(3H,brs), 7.47(2H,m), 7.60(2H,m) t 7.76(lH,m) 

Example 52 *H NMR(CDCjb) : 8 2.92(411,0, 3.57(4H,t), 4.11(3H,s) t 
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7.15(lH,d), 7.12(lH,t), 7,30(4H,m), 7,4.1(4H,m), 7.54(lH,m), 7.64(3H,m) 
Example 53 'ii NMR(CDCb) : $ 3.19(4H,t), 3.38(3H,s), 3.68(4H,t), 
3.78(6H,s), 4.07(3H 5 s), 6.09(3H,brm), 7.50(2H,m), 7.80(2H,m) 
Example. 54 l H NMR(CDCb) : 8 3.08(4H,t), 3.39(3H,s), 3.73(411,1), 

5 3.88(3H,s), 4.09(3H,s), 6.92(4H,m), 7.50(2H,m), 7.80(2H,m) 

Example 55 l H NMR(CDCb) : S 2.30(6H,s), 3.i9(4H,t), 3.39(3H,s), 
3.70(4H,t), 4.08(3H,s), 6.59(3Rbrs), 7.52(2H,s), 7.80(2H,m) 
Example 56 *H NMRCCDCfe) • & 3.20(4H,t), 3.39(3H,s), 3.66(411,1), 
407(3H,s), &35<3Rm), 7.52(2H,m), 7.82(2H,m) 

10 Example 57 l H NMR(CDCIs) : 8 3.41(3H,s), 3.43(4H,t), 8.71(411,1), 
4.09(3H,s), 7.55(2H,m), 7.79(lH,m), 7.88(lH,m), 7.96(211,5), 8.44(lH,s) 
Example 58 5 H NMR(CDC3 3 ) : $ 3.13(411,1), 3.37<3H,s), 3.65(4H,t), 
3.94(3H,s), 5.59(2H,m>, 5.61(lH,s), 7.50(2H,m), 7.77UH,m), 7.82(l.H,m) 
Example 59 *H NMR(CDCk) : <5 L33(3H,t), 3.15(4H,t), 3.65(4H,t), 

15 3.77(6H,s), 3.91 (2H,q), 4.08(3H,s), 6.09(3H,brs), 7.52(2H,m), 7.80(2H,m) 
Example 60 V H NMBCCDCfe) : 8 L34<3H f t), 2.28(6H,s), 3.12(4H,t), 
3.62(4H,t), 3.9K2H.Q), 4.08(3H,s), 6.55(3H,brs), 7.51(2H,m), 7.80(2H,m) 
Example 61 l H NMR(CDCk) : 8 L33(3H,tX 3.15(4H,t), 3.6i(4H,t), 
3.91(2H,q), 4.G8(3H,s>, 6.77(2H,s), 6.87(lH,s), 7.53(2H,m), 7.780HM 

20 7.85(111,111) 

Example 62 : H NMR(CDCls) : 8 L43(6H,d), 2.98<4H,t), 3.48(4H,d), 
3.74(6H,s), 4.06(3H t s), 4.71(lH,m), 5.99(2H,s), 6.01(lH,s), 7.53(2H,m), 
7.77(lB,m), 7.84UH,m) 

Example 63 5 H NMR(CDCb) : 8 3.49(4H,t), 3.96(3H,s), 4.15(3H,s), 

25 4.3K4H,t), 7.06(3H,m), 7.44<3H,m), 7.71(2H,d) 

Example 64 l H NMR(CDCb) : 8 3.40(4H,t), 3.80(6H,s), 4.15(3H,s), 
4.30(4H,t), 6.16(3H,brs), 6.84(lH,d), 7.23(lH,t), 7.44(2H,brs), 7.70(lH,brs) 
Example 65 5 H NMRCCDOs) : 8 1.27(3H,t), 2.76(2H,q), 3.05(4H,t), 
4.15(3H,s), 4.39(4H,t), 7.10(2H ? m), 7.19(lH,s), 7.40(3H,m), 7.75(lH,m), 

30 8.01 (lH,s) 

Example 66 l U NMR(CDC1 3 ) ■ 8 2.31(6H,s), 3.36(411,0, 4.14(3H,s), 
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4.38(4H,t), 6.64(3H.brs), 7.45<2Eim), 7.72(2H,m) 
Example 67 5 H NMRCCDCfe) - $ 3.34<4H,t), 416(3H,s), 438(4H,t), 
6.85(lH,d), 7.01(lH,d), 7.06(l&s), 7.15<lH,m), 7.42(3H,m), 7.68QRbrs) 
Example 68 *H NMRCCDGb) : 8 3.42(4H,t), 416(3H,s), 4.30(4H,t), 
5 6.39(3H,m), 7.20(lH,t), 7.43(lH,m), 7.69(2H,m) 

Example 69 l H NMR(CDCls) • & 2.46(3Ils), 3.20(4Rt), 4i5(3H,s), 
4.30(4H,t), 6.90(lH,m), 7.15(3Iim) t 7.45(lRm), 7.65(lH,t), 7.73(lH,m), 
8.01 (1H4) 

Example 70 ] H NMK(CDCb) : <5 2.56(3Rs), 3,6G(4H,t), 415(3H,s), 
10 4.30(4H,t), 6.96(2H,d>, 744UH,m), 7.59(lH,m), 7.74<2H,m), 7.95(2H,m) 
Example 71 Hi NMR(CDCb) : a 0.92(3H,t), 1.35<2H,m), L57(2H,m), 
2.56(2H,t), 3.34(4H,t), 411<4H,t), 419(3H,s), 6.9K2HM 7.14(2H f m), 
7.60(lH,t), 7.68(lH,t), 7.98(lH,d), &Q2(lH,d> 
Example 72 l H NMRCCDCb) : 8 1.52(3H,t), 3.32(4H,t), 3.79(6H,s), 
15 3.80(4H,t), 460(2H,q), 6.14<3H,m), 7.44(2H,brs), 7.69<2H,brs) 

Example 73 J H NMRCCDGb) : 8 L50(3H,t), 3.26(4H,t), 3.86{4H,t>, 
4.11(2H,q) ( 462(2H,Q) t 6.95(2H,m), 7.07(lH,brs), 755(3H,m) f 7.80(2H,m) 
Example 74 J H NMR(CDCb) : 8 L52(3H,t), 2.30(6^), 3.30(4H,t), 
3.8Q(4H,t), 4.61(2H,q), 6.62(3H,brs), 7.48<2H,m), 7.76(2H,m) 
20 Example 75 X H NMRCCDCls) : 8 1.52{3H,t), 2.27(3H,s), 2.29(3H,s), 
2.98(4H,t), 3.78(4H,t), 460(2H,q>, 6.94(2H,m), 7.10(lH,m), 7.30(lH,brs>, 
7.47<2H,brs>, 7.74(lH,brs) 

Example 76 ] H NMR(CDCfe) : 8 1.28(3H,t), 1.52(3H,t), 2.79<2H,q), 
3.06(411,0, 3.89(4H,t), 4.61(2H,q>, 7.14(2H,m), 7.22(lH,t), 7.28(lRd), 

25 7.44(2H,m), 7.69{2H,m) 

Example 77 A H NMR(CDCb) ' 8 L54(3H,t), 3.36(4H,t), 3.91(4H,t), 
4.63(2H,q), &88<2H,s), &9Q(lH,s), 7.47(2H,m), 7.59(lH,brs), 7.71(lH,m) 
Example 78 l H NMR(CDCk) ■ 8 1.52(3H,t), 3.30(4H,t), 3.83(4H,t), 
4.60(2H,q), 6.90<lH,d), 7.03(lH,d), 7.10(lH,s), 715(111,1), 7.43(2H,brs), 

30 7.69(lH,brs) 

Example 79 l ll NMRCCDCb) : 8 L52(3H,t), 3.33(4H,t), 3.77(4H,t), 
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3.78(4H,t), 4.68(2H,q), 6,31<lH,t), 6.40(2H,d), 7.47(2H,m), 7.54UH,mX 
7,72(lH,t) 

Example 80 5 H NMR(CDCb) : 8 1.52(3H,t), 2.44(3H,s), 3.13(4H,t), 
3.89(4H,0, 4.61 (2H,q), 7.15(4H,brs>, 7.45(2H f m), 7.69(2H,brm) 
5 Example 81 *H NMRCCDCb) : 3 1.44(3H,t), 3.22<4H,t), 3.38<3H,s), 
3.71(411,0, 378(6H,s), 4.53(2H,q), 6.09(lH,brs), 6.13(2Rbrs), 7.50(2H,m), 
7.7SUH,m), 7.82(1 H,m) 

Example 82 NMR{CDC1 3 ) : <5 1.43(3H,0, 3.22(4H,t), 3.38(3H,s), 
3.66(411,0, 4.54(2H,q), 676(2H,s), 6.86(lH,s), 7.51(2H,m), 7.76(lH,m), 
10 783(lH,m) 

Example 83 l H NMR(CDCb) : a 1.34<3H,0, 1.44(3H,t), 3.15(4H,t), 
3.62(4H,t), 3.77(6H,s), 3.91(2H,q), 4.53(2H,q), 6.06(3H,brs), 7.51(2H ( m), 
7.75UH,m), 7.81(iH,m) 

Example 84 l H NMR(CDCb) : $ L33(3H,t), L44(3H,t), 3.16(411,0, 
15 3.59(4H,0, 3.91(2H,q), 4.54(2H,q), 6.74(2H,s), 6.85(lH,s), 7.52(2H,m), 
7.76(lH,m), 7.82(l.H,m) 

Example 85 >H NMR(CDCb) : 8 1.34(30,0, L45(3H,t), 2.28(6H,s), 
3.15(411,0, 3.63(4H,t), 3.91(2H,q), 4.53(2H,q), 6.56<3H,brs). 7,50(2H,m), 
7.75UH,d), 7.82QH,d) 
20 Example 86 ! H NMR(CDCb) : o 2.30(6H,s), 3.27(4H,t), 3.73(4H,t), 
4.03(3H,s), 6.60(3Rbrs), 7.13UH,s), 7.33(211,0, 7.45QRs), 7.67UH,m>, 
7.75(lH,m) 

Example 87 hi NMR(CDCfe) : $ 3.20(4H,t), 3.40(4H,0, 3.75(6H,s), 
3.99(3H,s), 61G(3H,brs), 7.12(lH,s), 7.31(211,0, 7.44(lH,s), 7.65(lH,m), 
25 7.70QH,m) 

Example 88 J H NMR(CDQb) : 5 3.32(4H,t), 3.73(41-1,1), 403(3H,s), 
6.32(111,0, 6.4K2H4), 713UH,s), 7.34(211,0, 7.43(lH,s), 7.67(lH,m), 
7.75(lH,m) 

Example 89 3 H NMR(CDC1 3 ) : 8 3.34(4H,0, 3.77(411,0, 4.03(3H,s), 
30 6.81 (lH,m), 6.92(2H,m), 7.13(lH,s), 7.34(2H ) m) f 7.43(111,3), 7.68(lH,m), 
7.75(iH,m) 
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Example 90 *H NMRtCDCb) ■ 8 2.20(6H,s), 2.85(4H 5 t), 3.18(3H,s), 
3,32(4H,t), 3.99<3H,s), &39<2H,s), 6.47UH,s), 7.20(lH,s), 7.35(111,1), 
7.43(M,t), 7.53QH,s), 7.69UH4), 7.73(lH,d) 

Example 91 l B NMR(CDCl3) : 8 2.91<4H,t), 3.18(3H,s), 3,33(4H t t), 
5 4.00(3H,s), 6.24(3H,brm), 7.21 (lH,s), 7.37(lH,l), 7.45(lH,t), 7.53(iH,s), 
7.70(1H4), 774(lH,d) 

Example 92 X H NMR(CDCb) • 8 3.03(411,1), 3.18(3H,s), 3.52(4H.t), 
4.0K3H.S), 6.82(3H,brm), 7.12(lH,brs), 7.37(lH,m), 7.46(lH,m), 7.56(lH,m), 
7.72<2H,m) 

10 Example 93 'H NMRtCDCb) : 8 2.88(4H,t), 3.18<3H,s), 3.33(4H,t), 
3.71(6H,s), 3.99(3H,s), 5.92(2H,brs), 5.97(lH,brs), 7.20(lH,s), 7.36(lH,t>, 
7.43(l.H,t), 7.52(lH,s), 7.69UH4), 7.730H4) 
Example 94 l K N3S4R<CDCls) : 8 L34(3H,t), 2.2K6H,s), 2.88(4H,t), 
3.32<4H,t), 3.91(2H,q), 3.99(3H,s), 6.39<2H,s), 6.47(lH,s), 7.20(lH,s), 

15 7,35(lH,t), 7.46(lH,t), 7.56(1H >S ), 77K1H4X 7.73(lH,d) 

Example 95 *H MMR(CDCb) : $ 1.35(3H,t), 2.90(4H,t), 3.33(4H,t), 
3.70(6H,s), 3.92(2H,q), 3.99(3H,s), 5.92<2H,brs), 5.97(lH.brs). 7.25UH,s), 
7.36(111,1), 7.43QH,t) f 7.52UH,s), 7.72(lH,d), 7.73(lH,d) 
Example 96 *H NMK(CDCb) : 8 2.14(3H,s), 2.33<3H,s), 3.19(4H f s), 

20 3.20<4H,s), 3.98(3H,s), 6.84(lH,s), 6.87UH,t), 6.93(2H.d), 7.25UH,d), 
7.55(lH,s) 

Example 97 J H NMR(CDCb) : 8 2.13(3H,s), 2.27(3H,s), 2.32(3H,s), 
3.13(4H,d) f 3.19(4H,d), 3.98<3H,s), 6.81(lH,s), 6.83(2H,d>, 7.07(2H,d), 
7.54(lH,s) 

25 Example 98 ! II NMR(CDCb) : 8 0.91<3H,t), L30(2H,m), 1.54(2H,m), 
2.13(31-1,3), 2.32(3H,s) t 2.53(2H,t) ) 3.14(4H,d), 3.19(4H,d), 3.98(3H,s), 
6.80(lH,s), 6.85(2**4), 7.08(2114), 7.55(lH,s) 

Example 99 X H NMRtCDOs) : 8 2.13(3H,s), 2.27(6H,s), 2.32(3H,s), 
3.12(4H,s), 3.13(4H,s), 3.89(3H,s), 6.56(3H,s), 6,81(lH,s), 7.54(lH,s) 
30 Example 100 *H NMR(CDCb) : 8 2.16(3H,s), 2.33(3H,s>, 3.08(4H,t), 
3.25(4H,t), 3.85(3H.,s), 3.98(3H,s), 6.87(lH,t), 6.93(2H4), 7.02(lH ! m), 
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7.57(lH,s) 

Example 101 ! H NMRCCDCIs) : 8 2.l4(3H f s), 2.32(3H,s), 3.17(8H,s>, 
3.77(611,8), 3.98(3H,s), 6.04(lH,s), 6.08(2H,s), 6.81(lH,s), 7.53(lH,s) 
Example 102 NMR(CDCfe) : 8 2,15(3H t s), 2.33(3H,s), 3.17(8H,s), 

5 3.98(3as), 6.28(lH,t), 6.35(2H,d), 6.78(lH,s), 7.50ClH,s) 

Example 103 H NMRCCDCIs) : 8 2.l6(3H,s), 2.39(3H,s), 3.18(4H,s), 
3.20<4Rs>, 3.98(3H,s), 6.69C3H,s), 6.78UH f s), 7.45(lH,s) 
Example 104 X H NMH(CDCb) : 8 215C3H,s), 2.a3(3H,s), 318(8H,s), 
3.98(3H,s), 8.78QH,s), 6.82UH,d), 6.97QH,d), 7.03(1^5), 7.11(lH,t), 

10 7.51(lH,s) 

Example 105 ! H NMRCCDCIs) : $ 2.16(311,8), 2.34(3H,s), 3.20(4H,s) ( 
3.37C4H,s), 3.90(3H,s), 678(lH,s), 7.47(lH,s), 7.97(2H,s), 8.42ClH,s) 
Example 106 3 H NMRCCDCIs) : $ L40C6H,t), 2.17(3H,s), 2,30(3H,s), 
3.29(4H,s), 3.33(4H,s), 3.98C3H,s), 4.38(4H,q), 7.41 (lH,s), 7.72C2H,s) > 
15 8.16(lH,s) 

Example 107 *H NMRCCDCIs) : 8 2.14(3H,s), 2.33(3H,s) ( 3.21(8H,s), 
3.98(3H,s), 4.66<4H,s), 6.82(lH,s), 6.88(3H,s), 7.52(lH,s) 
Example 108 *H NMRCCDCIs) : 8 L19(3H,t), 2.36(3H,s), 2.52(2H,q), 
3.07(4H,s), 3.30(4H,s), 3.84(3H,s), 3.97C3H,s), 6.85-7.03 (5H,m), 7.51(lH,s) 
20 Example 109 *H NMRCCDCIs) : 8 L14(3H,t), 2.36(3H,s). 2.50<2H,q), 
3.17C8H4), 3.77<6H,s), 3.98C3H,s), &04ttH,8), 6.07(2H,s), 6.80UH,s), 
7.56ClH,s) 

Example 110 *H NMRCCDCIs) : 8 L22(6H,m), 2.36(3H,s), 2.54(2H,q), 
Z68(2H,q), 2.90(4H,s), 3.20C4H,s), 3.98(3H,s), 6.80(l.H,s), 7.08(2H,m), 

25 7.17(lH,t), 7.22C1H4), 7.62(lH,s) 

Example 111 i H NMRCCDCIs) : 8 1.14C3H,t), 2.36(3H,s\ 2.50(2H,q), 
3.18C4H,s), 3.25C4H,s), 3.98C3H,s), 6.89C4H,m), 7.27C2H,m), 7.52(lH,s) 
Example 112 ! H NMRCCDCIs) • 8 L20(3H,t), 2.36C3Rs), 2.38C3H,s), 
2.54(2H,q), 3.00(4H,s), 3.27(4H,s), 3.97(3H,s), 7.00(lH,brs) 7.01(lH,s), 

30 7.10(3H,s), 7.55(lH,s) 

Example 113 J H NMRCCDCIs) : 8 114(3H,t), 2.27C6H,s), 2.36(3H,s), 



WO 00/52001 



PCT/KROW0OI64 



- 97 - 

2.49(2H,q), 3.17(4H,s), 3.18(4H,s), 3.98(3H,s), 6.55(3H,s), 6.81 (1H,s), 
7.57(lH,s) 

Example 114 X H NMR(CDGb) : 8 L15(3H,t), 2.36(3H,s) f 2.50(2H,q), 
3.17(8H,s), 3.98{3H,s), 6.28(lH,t), 6.35(2H,d), 6.65UH,brs), 6.78(11 1,s), 
5 7.52(lH,s) 

Example 115 *H NMRCCDOj) : 8 U5<3H,t), 2.36(3H,s), 2.50(2H,q), 
3.17(8H,s), 3.98(3H.s). 6.17(lH,brs), 6.74(3H,m), 6.82(111,8), 7.51 QRs) 
Example 116 A H NMR(CDCla) ■ 8 1.15(3H,t>, 2.32<3H,s), 2.48(2H,q), 
2.84(4H f s), 2.94(4H,s), 3.94(3H,s), 6.73(lH,s), 7.00(lH,s), 7.09QH,t), 
10 7.24(2H,m), 7.29(lH,t), 7.35(2H,t), 7.51(lH,s). 7.58(2H,d) 

Example 117 l R NMR(CDCb) : 8 L1.5(3H,t), 2.37(3H,s), 2.51(2H,q), 
3.28(4H,s), 3.39<4H.s>, 3.98(3H,s), 6.84(lH,brs), 7.47(lH,s), 7.96(2H,s), 
8.42(lH,s) 

Example 118 *H NMR(CDCb) : 8 2.69(8H,s), 3.20(8H,s), 3.77(6H,s>, 
15 3.80(3H,s), 4.06(3H,s), 6.04(lH,s), 6.09(2H,s) f 6.93(lH,s), 8.39(lH,s) 
Example 119 A H NMR(CDCls) : 8 2.28(6H,s), 2.70(3H,s), 3.20(8H»s), 
3.80(3H,s), 406<3Rs>, 6.56(3H,s), 6.94(lH,s), 8.40(lH,s) 
Example 120 l H NMR(CDCfe) : 8 2.69(3H,s), 3.19(4H,d), 3.22(4H,d), 
3.80(3H,s), 4.07(3H,s), 6.29(1 H : t), 6.36(2H,d>, 6.75(lH.brs), 6.93(lH,s), 
20 8.36(lH,s) 

Example 121 *H NMFKCDOb) - 8 2.70(3H,s>, 3.13(4H,s), 3.28(4H,s), 
3.83(3H,s) ? 3.86(3H,s), 4.06(3H,s), 6.94(5HM 8.42(lH,s) 
Example 122 *H NMR(CDCb) : 8 2.70(3H,s), 3.23(8H,s), 3.78(3H,s), 
407<3H,s), 6.89(lH,t), 6.94(2H,d) } 6.99(lH,brs), 7.27(2H,d), 8.3S(lH,s) 
25 Example 123 l U MMR(CDC1 3 ) : 8 2.27(3H,s), 2.69(3H,s), 3.17(4H,d). 
3.22(4114), 3.78(3H,s), 4.06(3H,s), 6.84(2H,d), 6.98(lH,brs), 7.09(lH,d), 
8.38(lH,s> 

Example 124 II NMR(CDCb) : 8 2.70(3H,s), 3.22(8H,s), 3.80(3H,s), 
4.06(3H,s), 6.78(lH,d), 6.84(lH,d), 6.88(lRs), 6.98(lH,brs), 7.17(lH,t), 
30 8.35(1 H,s) 

Example 125 *H NMRCCDCb) : 8 2.39(3H,s), 3i7(8H,s), 3.76(6H,s), 
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4.00(3H,s), 4.59(2H,s), 6.03(1 H,s), 6.07<2H,d), 6.88(lH,s>, 7.79(lH,s) 
Example 126 1 H NMR(CDCk) : $ 2.27(6H,s), 2.40(3H,s), 3.18(8H,s), 
401<3H,s), 4.59(2H,s), 6.55(3H,s), 6.87(lH,s), 7.80<2H,s) 
Example 127 'H NMRCCDCb) : 8 2.40(3H,s), 3.19(8H T s), 400(3H,s>» 

5 46K2H.S), 6.27<lH,t), 6.35(2H,d), 6.86(lH,s), 7.79(lH,s) 

Example 128 *H NMR(CDCb) : 8 2.40(3H,s), 3.08(4H,s), 3.31(4H,s), 
3.84(3H ( s) ( 3.99(3H,s), 461(2H,s), 6.92(5H,m), 7.77(11-1,3) 
Example 129 5 H NMR(CDCb) : 8 2,39<3H,s), 3.2Q(8H,d), 4.00(3H,s), 
4.58(2H,s), 6.90(4H t m), 7.27(2H,d), 7.79(lH,s) 

10 Example 130 J H NMR(CDCb) : 8 2.17(3as), 2.39(3H,s), 3.13(4H,d), 
3.22(4H,d), 3.99(3ILs), 4.58(2H,s), 6.82(2H,d)> 7.00(lH,brs), 7.06(2H,d), 
7.78(lH,s) 

Example 131 { ll NMR(CDCb) : 8 2.39(3H,s), 319(8114), 4.00(3H,s), 
4.6Q(2H,s), &76QH,d), 6.82(lH,d), 6.85(lH,s), 6.95<lH,brs), 7.16(lH,t), 
15 7.77(lH,s) 

Example 132 3 H NMR(CDCl3) : 8 2.27(6H,s), 2.50(3H,s), 2.64(3H,s), 
3.19(8H4). 4.07(3H,s), a55(2H,s), 6.56(lH t s), 6.88UH,s), 7.39(lH,brs>, 
8.19(1 H,s) 

Example 133 l ll NMRCCDOg) : 3 2.50(3B,s), 2.64(3H,s), 3.16(4H,s), 
20 3.25(4H >S ), 3.76(6H,s), 4.06(3H,s), 6.05QH,s), 6.07(2H ) s), 7.05(lH t brs), 
8.13(lH,s) 

Example 134 3 H NMR(CDCb) : 8 2.50(3H,s), 2.65<3H,s), 3.20(4H,s), 
3.26<4H,s), 4.06(3H ! s), 6.91(4H,m), 7,27(2H,m), 8.15(lH,s) 
Example 135 *H NMR(CDCb) : 3 2.18(3H,s), 2,42(3H,s), 2.57(3H,s), 
25 3.15(4H,s), 3.30(4H,s), 407(3H 5 s), 6.84(2H,d), 7.07(3H,d), 813UH,s> 
Example 136 3 H NMR(CDCb) ■ 8 2.52(3H,s), 2.66(311,5), 3.22(4H,s), 
3.28(4H,s), 407(3H f s), 6.30(3H,m), 8.07UH,s) 

Example 137 J H NMR(CDCb) ■ 8 2.39(3H,s), 2.58(3H,s), 2.66(3H,s), 
3.04(4H,s), 3.33(4H,s), 4.07(3H,s), 7.020H,d), 7.10(3H,s), 8.14(lH,s) 
30 Example 138 J H NMR(CDOb) ' 8 1.40(3H,d), 2.26(6H,s), 2.39(3H,s), 
3,19(811,5), 3.99(3H,s), 5.04(lH,q), 6.54(3H,sX 6.86(lH,s), 7.93(lH,s) 
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Example 139 ! H NMR(CDCb) : 8 1.40(3H,d), 2.39(3H,s), 3.20(81Lm), 
3.76(6H,s), 3.99<3H,s), 5,03(1H,q), 6.03(lH,s), 6.06(2H,s), 7.04UH,brs), 
7.89(lH,s) 

Example 140 X H NMR(CDCb) ■ 8 1.40(31-1,(1), 2.39(3H,s) 1 8.19<4H,m), 
5 3.30(4H,s), 3.97(3H,s), 5.08(1 H,q), 6.89(3H,m), 7.24(2H,m), 7.87(lH,s) 
Example 141 5 H NMR(CDCb) : 8 L40(3H,d), 2.26(3H,s), 2.39(3H,s), 
3.15(4H,s), 3.35(4H,s>, 3.97(3H,s), 5.02(1H,q), 6.82(2114), 7.06(2H,d), 
7.84(lH,s) 

Example 142 l H NMR(CDCls) : 8 1.40(3H,d), 2.39(3H,s), 3.20(411,n)), 
10 3.28(4H,s), 3.98(3H,s), 5.04(1H,q) s 6.27(3H,m), 7.85UH,s) 

Example 143 *H NMR(CDC1 3 ) : 8 L45(3H,d). 2.38(3H,s), 2.39(3H,s), 
3.02(4H,m>, 3.31(4H,s), 3.98(3H,s), 5.07(lH,q), 7.03(lH,brs), 7.09(4H,s), 
7.91(lH,s) 

Example 144 *H NMR(CDCh) : 8 2.18(3H,s), 2.27(6H,s), 2.41(3H,s), 

15 3.19(4H,brs), 3.22(4H,brs), 4,00(311,5), 6.55(2H,s), 6.56(lH,s), 7.50(lH,s) 
Example 145 *H NMR(CDC1 3 ) : 8 218(3H,s), 2.41(3H,s), 3.16(4H,brs), 
3.25(4H,s), 3.76(6H,s), 400(3H,s), 6.05UH,s) } 6.03(2H,s), 7.49(lH,s) 
Example 146 2 H NMRCCDCls) : 8 2.18(3H t s), 2.4Q(3H,s), 3.18(4H,brs) J 
3.27(4H,brs), 4,00(3H,s), 6.27(3H,m), 7.50(iH,s) 

20 Example 147 X H NMR(CDCb) : 8 2.18<3H,s), 2.39(3H,s), 2.40(3H,s), 
3.04(4H,s), 3.33(4H,s), 4.01 (3H,s), 7.02(lH,d), 7.10(3H,s), 7.50(4H,s) 
Example 148 l R NMR(CDCb) : 8 2.10(3H,s), 2.3K3H.S), 3.20<4H,s), 
3.37(4H,s), 3.95(3H,s), 7.42(lH f s), 7.96(2H,s), 8.40(lH,s) 
Example 149 J H NMR(CDCb) : 8 2.09(3H,s), 2.26(3H,s), 2.31(3H,s), 

25 &il(4H,brs), 3.25(4H,brs), 4.00(3H,s), 6.80(2H,d), 7.06<2H,d), 7.42(1 H,s) 
Example 150 1 H NMR(CDC1 3 ) : 8 L74(3H,d), 2.28(9H,s), 3.12(2H,brs), 
3.27(4H,brs), 3.65(4H,brs), 4.02(3H,s), 415(lH,q), 6.54(311,5), 8.37(lH,s) 
Example 151 *H NMR(CDC1 3 ) : 8 1.74(3H,d), 2.28(3H,s), 3.05(2H,brs), 
3.26(4H,m), 3.67(4H,m), 3.82(6H,s), 4.01(3H,s>, 4.15<lH,q), 6.06UH,s), 

30 6.09(2H > s), 8.37(l.H,s) 

Example 152 5 H NMR(CDCb) : 8 1.74(3H,d), 2.28(3H,s), 3.15(2H,brs), 
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3.22(4H.s}, 3.29(4H,s), 4.00(3H,s), 4.15(1H,q), 6.30(3H,m), 8.37(lH,s) 
Example 153 X U NMR(CDCla) - 8 1.74(3H,d), 2.28(3H,s), 2.39(3H,s), 
3.10(2H,brs), 3.04(4H,s>, 3.34<4H,s), 4.07(3H,s), 415(lH,q), 7.02(.lH,d), 
7.10(3H,s), 8.37(lRs) 
5 Example 154 l H NMR(CDCb) • S 1.74(3H,d), 2.2S(3H,s), 3,07(2H,brs), 
3.20(4H,s>, 3.35(411,8), 3.90(3H,s), 4.15(lH,q), 7.97(2H,s), 8.35UH,s), 
8.42(lH,s) 

Example 155 A H NMR(CDCb) - 9 L74(3H,d), 2.28(3H,s>, 3.1l(2H,brs), 
3.20(8H,s), 4.00(311,8), 4.15(lH,q), 6.17(lH,s), 6.74(2ILm), 8.37(lH,s) 
10 Example 156 l U NMR(CDCls) : 8 L26(3H,t), 2.28<3H,s), 3.08(2H,q), 
3.17(4H f s), 3.24(4H f s), 3.78(3H f s), 4.07(3H,s), 6.85(2H,d), 7.00{lH,brs), 
7.07(2H,d), 8.05UH,s) 

Example 157 *H NMR(CDCh) : 8 1.25(6H,m), 2.70(2H,q), 2.95(4H,t), 
3.08(2H,q), 3.26(4H,brs), 3.90(3H,s), 4.07(3H,s), 7.08{2H,m), 7.18(lH,t), 
15 7.24(lH,d), 8.40(lH,s) 

Example 158 1 H NMR(CDCb) : d L26(3H,t), 2.27(6H,s), 3.08(2H,q), 
3.20(8H,s), 3.79(3H,s), 4.G7(3H,s), 4.22(3H,s), 6.56UH,s), 6.57(2H,s), 
6.94(lH,s), 8.38(lH,s) 

Example 159 l H NMRCCDCb) : 8 L26(3H,t), 3.07(2H,q), 3.21(8H,s), 
20 3.77(6E,s), 3.79(3H,s), 4.07<3H,s), 6.05<lH,s), 6.09(2H,s), 6.95(iH,s), 
&37<lH,s) 

Example 160 ! H NMR(CDCls) : 8 1.27(3H,t), 3.07(2H,q), 3.24(8H,s), 
3.81(3H,s), 4.08(3H,s), 6.75(211,5), &83(lH,s), 7.05(lH,brs), 8.29(lH,s) 
Example 161 l H NMR(CDCh) : 8 L27(3H,t), 2.40(3H,s), 3.07(6H,m), 
25 3.28<4H,brs), 3.88(3H,s), 4.07(3H,s), 7.05(2ILm), 7.12(3H,m), 8.38(lH,s) 
Example 162 3 H NMR(CDCb) ■ 8 1.27(3H,t), 1.40(6H,t), 3.07(2H,q), 
3.26(4H,s), 3.34(411,s), 3.77(3H,s), 4.08(3H,s), 4.39(4H,q), 7.00(lH,brs), 
7.70(2H,s), 8.17(lH,s), 8.35(lH,s) 

Example 163 *H NMR(CDC1 3 ) : 8 1.27(3H,t), 3.07(2H,q), 3.22(8H,d), 
30 3.80(3H,s), 4.08(3H,s), 6.29QH,t), 6.36(2H.d), 6.99(lH,brs), 8.32QH,s) 
Example 164 3 H NMR(CDCb) : 8 1.25(3H,t), 2.27(3H,s), 2.69(2H,q), 
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3.14(4H,d>, 3.22(4H»d)> 401(3H,s), 460(2H,s), 6.82(2Rd>. 6.96(1 H.brs), 
7.06(2H f d), ?.78(lH,s) 

Example 165 l H NMR(CDCb) : B L2K3EU), L26(3H,t), 2.67(4H,m), 
2.91<4H f t), 3.27(4H,s), 4.01(3H,s), 4.66(2H,s), 7.06(2H,m), 7.16(lH,t), 

5 7.21(lH,d). 7.82(lH,s) 

Example 166 X H NMRtCDCls) : 3 L26(3H,t), 2.27(6H,s), 2.69(2H,q), 
3.19(8H,d), 402(3H,s), 4.60(2H,s>, 6.55(3H,s), 6.90(lH,s), 7.80(111,8) 
Example 167 *H NMR(CDCb) : d L26(3H,t>, 2.69C2H,q), 3.19(8H,s), 
3.76(6H,s), 402(3H,s), 4.60(2Iis}, 6.03<lH,s>, 6.08(2H,d), 6.88QH,s), 

10 7.79ClH,s) 

Example 168 l H NMR<CDCb) : <5 L26<3H,t) ( 2.69{2H > q) > 3.20{8H,s), 
401(3H jS ), 4.62(2H,s), 6.73(2H,s), 6.84(lH,s), 6.95(lH,brs), 7.77<lH,s) 
Example 169 J H NMR(CDCh) ■ d 1.26(3H,t), 2.39(3H,s), 2.70(2H,q), 
3.03(4H,d), 3.28(4H,s), 401(3H,s). 465<2H,s), 7.03(2H,m), 7.10(3H,m), 
15 7.80UJM 

Example 170 *H NMR(CDCb) : d 1.20(3H,t), 2.61(2H,q), 3.09{4H,s), 
3.23(4H,s), 3.97(3H,s), 445(4H,s), 446<2H,s), &77UH f s), 6.81 (2H,s), 
6.99(lH,brs), 7.90(lH,s) 

Example 171 *H NMR(CDCls) : S 1.25(3H,t), 2.68(2&q), 3.21(4H,s), 
20 3.22(4H,s), 4.01(3Rs), 462(2H,s), 6.27(lH,t) f 6.33(2H,d}, 7.05(lH t brs), 
7.76(lRs) 

Example 172 r H NMR(CDCls) : 8 3.24(8H,s), 3.76(6H,s), 4.15(3H f s) J 
6.00(lH,s), 6,08(2H,d), 7.31UH,t), 7.35(lH f s), 7.43UH,t) t 7,57(lH,d>, 
7.71 (lH,d), 8.06UH,s) 
25 Example 173 *H NMRCCDCla) : S 2.28(6H,s) 7 3.25(4H,s), 3.26(4H,s), 
4.18(3Il,s), 6.33<IH,brs), 6.56(lH,s), 6.58(2H,d), 7,33(lH,t) f 7.47(111,0, 
7.57UH,d), 7J8UH,d), 8.05(lH,s) 

Example 174 3 H NMR(CDCb) : S 3.26(8H,s), 418(3H,s), 6.29(lH.t), 
6.36(2H,d), 7.25(lH,brs), 7.34(lH,t), 7.49(lH,t), 7.50UH,d), 7.79<lH,d>, 
30 8.02UH,s) 

Example 175 3 B NMR(CDCls) : 6 3.16(4H,s), 3.36(4H,s), 3.84<3H,s>, 
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4.18(3H,s), 6.88(lH,d), 6.95(2H,m), 7.02UHM 7.34UH,t), 7.48(lH,t), 
7.60UH4), 7.78(lH,d), 8.04(lH,s) 

Example 176 ! H NMR(CDCb) : 8 3.25<4H,d>, 3.32(4H,s), 4.18(3H,s), 
6.77(lH,d), 6.85(2H,m), 7J7(lH,t), 7.35(lH,t), 7.50(lH,t), 7.59(1114), 
5 7.79UH4), 7.99{1H )S ) 

Example 177 *H NMR(CDCb) : 8 2.14(3H,s>, 2.20(3H,s). 3.18C4H4), 
3.23(4H,d), &84(3H,s), 6.65(111,8), 6.87(lH,t}, 6.9K2H4), 6.93(lH.brs>, 
7.25(2H,m), 7.36(iH,s) 

Example 178 X H NMR(CDCb} : 8 2.14(3H,s), 2.20(3H,s), 2.27(3H,s), 
10 3,12(4H4), 3.22(4114). 3.84(3H,s), 6.64(lH,s), 6.83(2H4), 6.96(lH,brs), 
7.07(2H4), 7,35(lH,s) 

Example 179 X H NMRCCDCb) : 8 1.21(3H r t), 2.20(3H,s), 2.21(3H,s), 
2.67(2H,q), 2.90(4H,t), 3.26(4H,s), 3.a5(3H,s), 6.65(lH,s), 7.07(3H,m), 
7.17QHA 7.2K1H4), 7.36(lH,s) 
15 Example 180 5 H NMR(CDCb) : 8 2.14<3H >S ), 2.20(3H,s), 2.27(6H,s), 
3.16(4H4). 3.20(4H4), 3.85<3Rs), 6,54(lH,s), 6.56(2H,s), 6.64(lH,s), 
6.89(lH,brs), 7.37(lH,s) 

Example 181 X H NMR(CDCb) : § 2.14(3H,s), 2.20(3H,s>, 3.17(4H,s), 
3.19(4H,s>, 3.77(6H,s), 3.85(3H,s), 6.03(lH,s), 6.08<2H4>, 6.64(lH,s), 

20 6.90(lH,brs), 7.36(lH,s) 

Example 182 l H NMR<CDCfe) ■ 8 2.14(3H,s), 2.20(3H,s), 3.22(8H,s), 
3.85(3H,s), 6.28<lH,t), 6.36(2H4>, 6.64UH,s), 6.89UH,brs), 7.36(lH,s) 
Example 183 *H NMR(CDCb) : 5 2.15(3H,s), 2.20(3H,s), 3.17C4H4X 
3.21 (4H4), 3.85<3H,s), 6.65(lH t s), 6.78(1114), 6.8K1H4), 6.86QH,s), 

25 6.94(iH,brs), 7.16(111,0, 7.33(lH,s) 

Example 184 'H NMRCCDCla) : 8 2.15(3H,s), 2.20(3H,s), 3.17(4H,d). 
3.21 (4H4), 3.85(3H,s), 6.65UH,s>, 6.8K1H4X 6.96(2H,brd), 7.02(lH,s), 
7.10(111,1), 7.33(lH,s) 

Example 185 ! H NMR(CDCb) : 8 2.19(3H,s), 2.21(3H,s), 2.39(3H,s), 
30 3.00(4114). 3.28(4H,s), 3.85<3H,s), 6.64(11-1,8), 6.99(llibrs), 7.03QH4), 
7,10(3H,m), 7.36QH,s) 
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Example 186 S H NMR(CDCb) : 8 2.14(3H,s), 2.33(3H,s), 3.19(4Rs), 
3.20(411,8), 3.78(3H,s), 3.98(3H,s), 6.84(lH,s), 6.87(lH,t), 6.93(2H,m) f 
7.24UH,d), 7.56(lH,s) 

Example 18? J H NMR(CDCb) : 8 2.13(3H,s), 2.27(311,3), 2.32(3H,s), 
5 3.13(4H,d), 3i9(4H,d), 3.77(3H,s), 3.98(3H,s), 6.81UH,s), 6.83<2H,d), 
7.07(2H,d), 7.54(lH,s) 

Example 188 2 H NMR(CDGb) : * 213(3H,s), 2.28(9H,s), 3.17(4H,brs), 

3.78(3H,s), 3.98<3H,s), 6.56(3H,s), 6.70(lH,s), 7.53UH,s) 

Example 189 J H NMR(CDCb) : 8 2.14(3Hs), 2.32<3H,s), 3.17(8H,s), 

10 3.77(9H,s), 3.98(3H,s), 6.04(l.H,s), 6.08(2H,s), &81UH,s), 7.53(lH,s) 
Example 190 *H NMR(CDCb) : $ 2.15(3H,s), 2,33(3H,s), 3.17C8H,s), 
3.78(3H,s), 3.98(3H,s), 6.28QH,t), 6.35(2H,d), 6.78UH,s) f 7.50(IH,s) 
Example 191 } H NMR(CDOb) : 8 2.15C3H.S), 2.34(3H,s), 2.38(3H,s), 
3.00(4H,s), 3.28(4H,s), 3.78(3H,s), 3.90(3H,s), 7.0lQH,s), 7.10(3H,s), 

15 7.55(lH f s) 

Example 192 *H MMDEKCDOs) : S 216(3H,s), 2.34(3Rs), 3.20<4H f s), 
3.37(4H,s), 3.78(3H,s>, 3.90(3H,s), 6.78(lH,s), 7.47(lH,s), 7.97(2H,s), 
8.42(lH,s) 

Example 193 X H NMR(CDCb) : 8 1.15(3H,t), 2.37(311,3), 2.50(2H,q), 
20 3.18(4H,brs), 3.23(4H,brs), 3.82(3H,s>, 3.97(3H,s>, 6.72<2H,s), 6.88(lH,s). 
7.45(lH,s) 

Example 194 5 H NMR(CDCb) : $ 1.26(3H,t), 3.07(2H,q), 3.22(8H,s), 
3.79(311,5), 3.86(3H,s), 4.07(3H,s), 6.29(lH,t), 6.36(2H,d), 8.29(lH,s) 
Example 195 3 H NMR(CDCla) : 8 1.26(3H,t), 1.40(6H,t.), 3.06(2H,q), 
25 3.27(4H,brs), 3.38(4H,brs), 3.77(3H,s), &81(3H,s>, 4.07<3H ? s), 4.38(4H,q), 
7.76(2H,s), 8.17(lH,s), 8.30(lH,s) 

Example 196 *H NMR(CDCb) : 8 1.24(3H,t), 2.67(2H,q). 3.21(8H,s), 
3.78{3H,s), 4.01(3H,s), 4.59(2H,s), 4.63<4H,s), 6.84(2H,m), 6.88(2H,s), 
7.78(iH,s) 

30 Example 197 *H NMR(CDCb) : 8 2.14(3H,s), 2.20(3H,s), 2.27(3H,s), 
3.13(4H,brs>, 3.24(4H,brs), 3.78(3H,s), 3.84(3H,s), 6.64(lH,s), 6.84(2H,brs), 
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7.07(2H,d), 7.27(lH,brs) 

Example 198 3 H NMR<CDC1 3 ) : 8 2.14(3H t s), 2J20(3H,s), 2.25(6H.s), 
3.16<4H,brs), 3.22(4H,brs), 3.79(3H,s), 3.83(3H,s), 6.54(2H,s), 6.64(lH,s), 
6.81(lH,brs), 7.27(lRbrs) 
5 Example 199 A H NMR(CDOa) - $ 2.11(3H,brs), 2.16(3H,s), 2.36(3H,s), 
3.24(4H,t), 3.80(411,8), 3.92(3H,s), 6.85(lH,brs>, 6.89(lH,t), 6.95(2H,d), 
7.28(2H,t) 

Example 200 5 H NMIKCDCb) :' 8 2.11(3H,brs), 2.16{3H,s), 2.28(3H,s), 
2L36(3H,s), 3.19(411,1:), 3.80(4H,brs), 3.92(3H,s), 6.86(3H,brd), 7.08(2H,d) 
10 Example 201 X H NMR(CDCb) : 8 0.92(3H,t), 1.35(2H,m), L55(2H,m), 
2.10(3H,brs>, 2.16(3H,s), 2.36(3H,s), 2.54<2H,t), 3.2Q(4H,t), 3.80(4H,brs) t 
3.92(3H,s), 6.87(3H,brd), 7.09(2H,d) 

Example 202 l H NMR(CDCb) : 8 2.l0(3H,brs), 2.16(3H,s), 2.89(6H,s), 
2.36<3H,s), 3.21(4H,t), 3.78(4H,brs), 3.92(3H,s), 6.56(lH,s), a59(2H,s), 
15 6.84(3H,brs) 

Example 203 3 H NMR(CDCh) : 8 210<3H,brs), 246<3H,s), 2.36(3H,s), 
3.22(4H,t), 3.79(7H,brs), 3.92(3H,s), 6.84QH,brs>, 6.95C4H,s) 
Example 204 l R NMR(CDCb) : 8 2.10(3H,brs), 2.16(3H,s>, 2.36(3H,s), 
3.24(4H,brs), 3.78(1 0H,s}, 3.92{3H,s), 6.05(lH,s), 6.11(2H,s), 6.84(3H,hrs> 

20 Example 205 3 H NMR(CDCb) : 8 2.10(3H,brs), 2.16(3H,s), 2.36(3H,s), 
3.24(4Rt>, 3.78(4H,t), 6.28<lH,t), 6.39(2H,d), 6.84(lH,s) 
Example 206 *H NMWCDCfe) : 8 210(3H,s), 2.16(3H,s), 2.36(3H,s), 
3.25(4H,t), 3.78(4H,t), 3.92(3H,s), 6.77(2H,s), 6.84(2H,s) 
Example 207 Hi NMR(CDCb) : 8 2.10(3Hbre), 2.17(3H,s), 2.36(3H,s), 

25 3.25(4H,brs), 3.79(4H,brs), 3.92(3H,s), 6.84(2Rm), 7.00UH,d), 7.0S(lH,brs>, 
7J.3(IH,t) 

Example 208 *H NMRtCDCfe) : 8 212(311,5), 2.17<3H,s), 2.37<3H,s>, 
3.50(4ILt), 3.88(4H,brs), 3.93(3H,s), 6.87(lH,brs), 8.00(2H,d), 8.43(lH,s) 
Example 209 3 H NMR(CDCb) : 8 1.41(6H,t), 2.11(3H,brs), 2.15(3H,s), 
30 2.37(3H,s), 3.36(4H,brs), 3.83(4H,brs), 3.92(3H,s), 4.40(4H,q), 6.85(lH,brs), 
7.78(2BLs), 8.18(lH,s) 
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Example 210 *H NMR<CDC1 3 ) : 8 1.67(3H,t), 2.10(3H,s), 2.39(3H,s), 
2.51(2H,q), 3.25(4H,t), 3.80(4H,t), 3.92(3H,s), 6.90(2H,t), 6.95(2H,d), 
7.29(2H,t) 

Example 211 >H NMR(CDCb) : 8 1.17(3H,t), 2.10<3H,brs), 2.39(3H,s>, 
5 2.52(2H,q), 3.13(4H,brs), 3.84(4H,brs), 3.88<3H,s), 3.93(3H,s), 6.89(2H,brd), 
6.93<2H,m). 7.04(lH,m) 

Example 212 *H NMR(CDCb) : 8 L16(3H,t) f 2.09(3H,s), 2.39(3IIs), 
2.51(2H,q), 3.23(4H,t), 3.79(10H,sX 3.92(31-1,3), 6,05(lH,s), &1K2H4), 
6.87(lH,s) 

10 Example 213 l H NMRCCDCb) : 8 1.18(3H,t), 1.25(3H,t), 2.11(3H,brs), 
2,40(3H,s), 2.52(2H,q>, 2.72(2H,q), 2.96(4H,brs), 3.79(4H,brs), 3.94(3H,s), 
6.88(lH,brs), 7.09(2H,m), 718(lH,t), 7.24(1114) 
Example 214 *H NMR(CDCls) - 8 1.16(3H,t), 2.09(3H,s), 2.29(6H,s), 
2.39(3H,s), 2.51(2H,q), 3.22(4H,t), &78<4H,t), 3.92(3H,s), 6.56(lH,s), 

15 6.59(2H,s), 6.87(lH,s) 

Example 215 l K NMR(CDCfe) : 8 L16(3H,t), 2.11(3H,brs), 2.40(3H,s), 
2.51(2H,q), 3.27(4H,s), 3.80(4H,s), 3.92(3H,s), 6.28(lH,t), 6.39(2H,d), 
6.84(lH,s) 

Example 216 l H NMR(CDCls) : 8 1.17(3H,t), 2.12(3H,brs), 2.40(3H,s), 
20 2.52(2H,q) J 3.27<4H,s), 3.80(4H,s), 3.92{3H,s), 6.77(2H,d), 6.84(lH,s) f 
6.90(iH,brs) 

Example 217 X H NMR(CDCfe) : 8 1.15(3H,t), 2.03(3H,brs), 2.38<3H,s), 
2.50(2H,q), 2.90(4H,brs), 3.51(4H,brs), 3.90(3Rs), 6.82ClH,d)> 7.03UH4), 
7.10(lH,t), 7.27(3H,m), 7.39(2H,t), 7.61(2H,d) 

25 Example 218 *H NMR(CDCb) : 8 1.15(3H,t), 213(3H,brs), 2.41(3H,s), 
2.52(2H,q), 3.52<4H,brs), 3.93(7H,s), 6.87(lH,brs), 7.99(2H,d), 8.44(lH,s) 
Example 219 J H NMR(CDCb) : 8 1.17(3H,t), 2.10(3H,brs), 2.39<3H,s), 
2.42(3H,s), 2.52(2H,q), 3.06(411,8), 3.83(4H,s), 3.93(3H,s), 6.88(lH,brs), 
7.05(lH,m), 7.12(3H,s) 

30 Example 220 l H NMR(CDCla) : 8 2.10<3H,brs), 2.73(3H,s). 3.23(4H,brs>, 
3.86{10H,s), 3.89(3H,s), 6.05(lH,s>, 6Jl(2H,s), 7.62QH,brs) 
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Example 221 l H NMR(CDCls) : 8 2.10(3H,brs), 2.29(6H,s), 2.73(3H,s), 
3.23<4H ( brs), 3.82(4H,brs), 3.86(3H,s), 3.99(3H,s), 6.57(3H,m), 7.62(lH,brs) 
Example 222 1 H NMH(CDC1 3 ) : 8 2.10(3H,s), 2.73(3H,s), 3.27<4H,t), 
3.83(4H,s), 3.86<3H,s>, 4.00(3H,s), 6.30(lH,t), 6.40(2H f d), 7.64UH t brs) 
5 Example 223 5 H NMR(CDCb) : 8 2aO<3H,brs), 2.73(3H,s), 3J4(4H,brs), 
3.86(7H,s), 3.89(3H,s), 4.00(3H,s), 6.89(lH,d) t 6.95(2H,m), 7.04(lH,brm), 
7.62(lH,brs) 

Example 224 l H NMR(CDCl3) - $ 2.U(3H,brs), 2.73(3H y s), 3.26<4H,t>, 
3.85(7H,s), 4.00(3Ii,s), 6.91(lH,t), 6.95(2H,d), 7.30(2H,t), 7.63(lH,brs) 
10 Example 225 *H NMR(CDCfe) : 8 2.10(3H,s), 2.27(311,8), 2.72(3H,s), 
3.20(4H,t), 3.83(4H,s), 3.85(3H,s), 4.00<3H,s), 6.87(2H,d), 7.09(3H,d), 
7.63UH,brs) 

Example 226 l H NMR(CDCb) : 8 2.1I(3H,brs), 2.73(3H,s), 3.27(4H,brs), 
3.86(7H,s), 4.00(3H,s), 6.8lUH,d), 6.85{lH,d), 6.90(lH,s), 7.19(lH,t), 
15 7.63(lH,brs) 

Example 227 J H NMR(CDOb) : 8 2.12(3H,brs), 2.29(6H,s), 2.53(3H,s}, 
2.67(3H,s), 3.24(4H,brs), 3.83<4H,brs), 4.00(3H,s), 6.58UH,s), 6.60(2Rs), 
7.47UH,brs) 

Example 228 5 H NMR(CDCb) • 8 2.12(3H,brs), 2.53(3H,s>, 2.68(3H,s), 
20 3.25<4H,t), 3.79(6H,s), 3.82(4H,brs), 4.00(3H,s), 6.06UH,s), 6.12(2H,d>, 
7.46(1 H,brs) 

Example 229 *H NMR(CDCb) : 8 2.12<3H,s), 2.53(3H,s), 2.68(3H,s), 
3.26<4H,t), 3.77(4H,t), 4.00(3H,s), 6.89(3H,d), 7.19(2H,d), 7.46(lH,s> 
Example 230 1 H NMR(CDC1 3 ) : 8 2.12(3H,brs), 2.12(3H,s) f 2.53(3H.s), 
25 2.68(3H,s), 3.22(4H,s), 3.85(3H,brs), 4.00(3H,s), 6.87(2H,d), 7.10(2H,d\ 
7.45(1 H,s) 

Example 231 3 H NMRCCDCfe) : 8 2.12<3H,s), 2.55(3H,s>. 2.68(3H,s), 
3.32(4H,brs), 3.86(4H,brs), 4.01(3H > s) J 6.38(3H,m), 7.47(lH.brs) 
Example 232 *H NMR(CDC1 3 ) : 8 2.12(3H,s), 2.43(3H,s), 2.54(3H,s), 
30 2.68(3H,s), 3.07(4H,brs), 3.86(4H.brs), 4.00(3H,s), 7.06UH,m), 7.13<3H,m\ 
7.46(lH,brs) 
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Example 233 X H NMR(CDCb) : 8 L28(3H,t), 2.13(3H,brs), 2.29(3H,s), 
3.1i(2H,q), 3.21(4H,brs), 3.85<7H,brs), 4.00(3H,s), 6.89(2Rbrs), 7.08(2*14), 
7.62(llibrs) 

Example 234 5 H NMR(CDCb) : 8 1.24(3H,t), 1.28<3H,t), 2.12(3Rbrs), 
5 2.72(2H,q>, 2.96(4Rbrs), 3.10(2H,q), 3.81(4H,brs), 3.86(3H,s), 4.00(3H,s), 
7.Q9(2H,m), 7.19(lH,t), 7.24QH,d), 7.60(lH,brs) 

Example 235 3 H NMRCCDCb) 8 1.28(31-1,1), 2.10(3H,brs), 2.29(6H,s), 
3,11(2II,q), 3.23(4H,brs), 3.82(4&brs), 3.85(3H,s), 4.00(3H,s), 6.57URs), 
6.59(2H,s), 7.59{lH,brs) 
10 Example 238 *H NMR(CDCb) : 8 1.28<3H f t), 2.10(3H,brs), 3.10(2H,q), 
3.24(4Rbrs), 3.79(6H,s), 3,81(4H,brs), 3.85(3Rs), 4.00(3Rs), 6.06(lH f s), 
6.1K2H,s), 7.59(lH,brs) 

Example 237 X H NMR(CDCb) : 8 1.28(3II.t), 2.10(3H,brs), 3.11(2H,q), 
3.28(4H,brs), 3.82<4H,brs), 3.85(3H,s), 4.00(3H,s), 6.77(2H,d)» a85(lH,s), 
15 7.60(lH,brs) 

Example 238 *H NMR(CDCb) : 8 L28(3H,t), 2.10(3abrs), 2.43(3H,s), 
3.06(6H,m), 3.86(7H,brs), 401(3H,s), 7.06URs), 7.12(3H f s), 7.6G(lH f brs) 
Example 239 *H NMR(CDCb) : 8 L28(3H,t), 1.43(6H,t), 2.11(3H,brs), 
3.12(2H,q), 3.37(4H,brs), 3.86(7H,s), 4.01 (3H,s), 4.41 (4H,q), 7.60( JH,brs), 
20 7.79(211,3), 8.18(lH,s) 

Example 240 *H NMR(CDCb) : 8 L28(3H,t), 2.10(3H,brs), 3.10(2Rq), 
3.28(4Rbrs), 3.82(4Rbrs) ? 3.86<3H,s), 4.00(3H,s), 6.30(lRt), 6.39(2H,d), 
7.60(lH,brs) 

Example 241 T H NMR(CDCb) : 8 2.07(3H,s), 3.27(4H,t), 3.79(6H,s), 
25 3.86(4H,t), 410<3H,s), a06URm), 6.12(2H,d), 7.32<lH,t), 7.36(lRs), 
7.48(111,1), 7.61QRd), 7.80(lRd) 

Example 242 l H NMR(CDOs) : 8 2.07(3H,s). 2.30(6Rs), 3.25(4H,s>, 
3.86(4H,s), 410(3H,s), 6.58(lRs), 6.60(2H,s), 7.32(lH,t), 7.36<lH,s), 
7.49(lH,d), 7.80(lH,d) 
30 Example 243 3 H NMR(CDCb) : 8 2.09(3H,brs), 3.27(4H,s), 3.87(4H,s), 
4.10(3H,s), 6.29(111,0, 6.39(2H,d), 7.32(lH,t), 7.37(lRs), 7.49(lH,t), 
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7.KX1H4) 

Example 244 3 H NMR(CDCb) : 8 2.09(3H,fars), 3.15C4HA 3.89(4H,s), 
4.II(3H,s)> 6.89(lH,d), 6.96(2H,m), 7.04(lH,m), 7.32<lH,t), 7.38C lH,brs), 
7.48(lH,t), 7.62<lH,d), 7,8QUH s d) 
5 Example 245 *H NMRCCDCb) : 8 2.10(3H,brs), 3.29(4H,t), 3.88(4H,brs), 
4.10(3H,s), 6.82(lH,dd), 6.88QH4X 6.92ClH,s), 7.20(lH,t), 7.33(lH,t), 
7.40(lH,brs), 7.49(lH.t), 7.62(lH,d), 7.80(lH f d) 

Example 246 J H NMRCCDCb) <5 2.14<3H,brs), 2.17(3H.s), 2.22(3H,s), 
3.25(4H,t), 3.78(7H,s), 6.60(lH,brs), 6.66UH,s), 6.89(lH,t). 6.95(2H,t) 5 
10 7.29(2H,t) 

Example 247 J H NMRCCDCb) : 8 2.14(3H,brs), 2.17(3H,s), 2.22(3H,s>, 
2.28(3H,s), 3.19(4H,t), 3.77<7H,s), 6.60(lH,brs), 6.66(lH,s), 6.86(2114), 
7.08(2H,d) 

Example 248 5 H NMRCCDCb) : § L25(3H,t), 2.14<3H,brs), 2.18(3H,s), 
15 2.23(3H,s) f 2.72(2H,q}, 2.96(4H,brs), 3.75(4H,brs), 3.79(3H,s), 6.60(lH,brs), 
6.67(lH,s) ( 7.08(2H,t>, 7.18(iH,t), 7.24(lH,m) 

Example 249 X H NMRCCDCb) : 8 2.12(3H,s), 2.16(3H,s), 2.22(3H f s), 
2.29C6H,s), 3.2i(4H,t), 3.74(4H,t), 3.77(3H,s), &55<lH,s), 6.59(3H,s), 
6.65(lH,s) 

20 Example 250 *H NMRCCDCb) : 8 2.12(3H,s), 2.16(3H,s), 2.22(3H,s), 
3.23(4H,t), 374(40,1), 3J7(3H,s), 3.78(6H,s) f 6.04QH,s) f 6.12(2H,d), 
6.59(lH,s), 6.65(lH,s) 

Example 251 *H NMRCCDCb) : S 211(3H,s), 216(3H,s), 2.22(3H,s), 
3.25(4H,t), 3.74(4H,t), 3.77(3H,s), 6.28(111,1), 6.39(2H,d). 6.59(lH,s), 
25 6.66(lH,s) 

Example 252 X H NMRCCDCb) : § 2.14(3H,brs), 2.17(3H,s), 2.22C3H,s), 
3.25(4H,t), 3.76C4H,brs), 3.78(3H,s), 6.61(lH,brs), 6.66(llls), 6.83(2H,m), 
6.90(111,8), 7.18(lH,t) 

Example 253 l R NMRCCDCb) : 8 2.14C3H,brs), 2.17(31-1,5), 2.23(3H,s), 
30 3.25C4H,t), 3.78(7H,s), 6.61(lH,brs), 6.66ClH,s), 6.85(lH,d), 6.98ClH,d), 
7.06(lH,s), 7.12(111,0 
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Example 254 *H NMR(CDC1 3 ) : 8 2.14<3H,brs), 2.17(3H,s), 2.22(3H,s), 
2.42(3H,s), a06(4H,t), 3.78(7H,s), 6.60(lH,brs), 6.66QH,s), 7.06QH.m), 
7.12(3H,s) 



5 Antitumor activities of the compounds of the present invention were 
tested in vitro against 5 kinds of human tumor cell lines and a 
leukemia tumor cell line. The method and result of the in vitro tests is 
as follows. 

10 Experimental I : In vitro antitumor effect against human tumor cell 
lines. 



A. Tumor ceil line : A549 (human non™ small lung cell) 

SKOV-3 (human ovarian) 

15 HCT-15 (human colon) 

XF 498 (human CNS) 

SKMEL-2 (human melanoma) 



B. SRB Assay Method. 

20 a. Human solid tumor cell lines, A549(non-smafl lung cell), 

SKMEL-2(melanoma>, HCT-15(colon), SKOV~3(ovarian), XF-498(CNS) 
were cultured at 37 V in 5% CQ> incubators using RPMI 1640 media 
containing 10% FBS, while they were transfer-cultured successively 
once or twice per week. Cell cultures were dissolved in a solution of 

25 0.25% trypsin and 3 mM CDTA PBS(-) and then cells were separated 
from media which the cells were slicked on. 

b. 5X1() 3 ~~2X10 4 cells were added into each well of 96- well plate and 
cultured in 5% CO2 incubator, at 37t, for 24 hours. 

c. Each sample drug was dissolved in a little DMSO and diluted with 
30 the used medium to a prescribed concentration for experiments, wherein 

the final concentration of DMSO was controlled below 0.5%. 
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d. Medium of each well cultured for 24 hours as above b. was removed 
by aspiration, Each 200 //I of drug samples prepared in c, was added 
into each well and the wells were cultured for 48 hours. Tz(time zero) 
plates were collected at the point of time drugs were added. 
5 e. According to the SRB assay method, cell fixing with TCA, staining 
with 0.4% SRB solution, washing with 1% acetic acid and elution of 
dye with lOmM Tris solution were carried out on Tz plates and 
culture-ended plates, whereby OD values were measured at 520 nm. 

10 C. Calculation of result. 

a. Time zero(Tz) value was determined with measuring the SRB protein 
amounts of the Tz plates collected at the point of time drugs were 
added. 

b. Control value(C) was determined with the OD values of wells 
15 untreated with a drug. 

c. Drug-treated test value(T) was determined with the OD values of 
drug-treated wells. 

d. Effects of drugs were estimated with growth stimulation, net growth 
inhibition, net killing etc., being calculated from Tz, C and T. 

20 e. If T £ Tz, cellular response function was calculated by 

l(X>x(T-Tz)/<C-Tz), and if T < Tz, by 100x (T-Tz)/Tz. The results 
are shown in the next table 1. 

* REFERENCE 

25 1) P. Skehan. R. Strong, D Scudiero, A. Monks, J. B. Mcmahan, D. T. 
Vistica, J. Warren, H. Bokesh, S. Kenny and M. R. Boyd : Proc. Am. 
Assoc. Cancer Res., 30, 612(1989) 

2) L. V. Rubinstein, R. H. Shoemaker, K. D. Paul!, R. M. simon, S. 
Tosini, P. Skehan, D. Scudiero, A. Monks and M. R. boyd, ; J. Natl. 

30 Cancer Inst., 82, 1113(1990) 

3) P. Skehan, R. Strong, D. Scudiero, A. monks, J. B. Mcmahan, D. T. 
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Vistica, J. Warren, II. Bokesh, S. Kenny and M. R. Boyd; J, Natl, 
Cancer Ins., 82, 1107(1990) 

D. Results. 

5 It was found that all the tested compounds of the present invention 
have superior antitumor activities to the control, cisplatin. 

Table 1. 



10 



20 



25 



Example 
No 


A 549 


olv UV o 


orv MCI- £ 


XF~498 


HCT 15 


2 


0.032 


0.088 


0.029 


0.084 


0.019 


3 


0.0016 


0.0064 


0.0015 


0.0022 


0.0020 


4 


0.047 


0.251 


0.042 


0.089 


0.038 


7 


0.0024 


0.0072 


0,0023 


0.0027 


0.0028 


12 


0.008 


0.069 


0.008 


0.017 


0.001 


14 


0.204 


0.677 


0.283 


0.340 


0.067 


15 


0.079 


0.184 


0.038 


0.096 


0.071 


39 


0.0061 


0.143 


0.043 


0.093 


0.080 


20 


0.323 


0.904 


0.211 


0.970 


0.295 


21 


0.038 


0.093 


0.024 


0.097 


0.008 


28 


0.0001 


0.0006 


<0.0001 


0.0001 


0.0001 


30 


0.0006 


0.0007 


<0.0001 


0.0005 


0.0007 


34 


0.0023 


0.0038 


0.0003 


0.0021 


0.0021 


35 


0.0001 


0.0007 


<0.0001 


0.0001 


0.0001 




0.01 


0.02 


0.02 


0.003 


0.009 


38 


0.00003 


0.00009 


0.00004 


0.00011 


0.00013 


39 


0.10 


0.33 


0.07 


0.14 


0.06 


40 


0.41 


1.01 


0.37 


0.81 


0.39 


12 


0.0018 


0.0043 


0.0012 


0.0057 


0.0026 
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Example 
No. 


A 549 


SK-OV-3 


SK-MEL-2 


XF-498 


HCT 15 


45 


0.0001 


0.0002 


<0.0001 


0.0002 


0.0001 


46 


0.002 


0.007 


0.003 


0.001 


0.002 


48 


0.001 


0.007 


0.0003 


0.004 


0.002 


51 


0.37 


0.68 


0.28 


0.63 


0.18 


53 


0.17 


0.21 


0.93 


0.27 


0.05 


55 


0,34 


0.49 


0.22 


0.41 


0.33 


64 


0.019 


0.057 


0.011 


0.014 


0.032 


66 


0.005 


0.008 


0.002 


0.008 


0.003 


68 


0.38 


0.86 


0.34 


0.47 


0.31 


72 


0.0001 


0.0007 


<0.0001 


0.0001 


0.0001 


74 


0.0020 


0.038 


0.003 


0.024 


0.028 


86 


0.04 


0.08 


0.03 


0.04 


0.06 


87 


0.01 


0.03 


0.66 


0.08 


0.008 


89 


0.04 


0.20 


0.03 


0.04 


0.05 


90 


0.38 


0.35 


0.90 


0.68 


0.20 


99 


0.012 


0.008 


0.006 


0.010 


0.003 


101 


0.0003 


0.0003 


0.0003 


0.0002 


0.0001 


107 


0.032 


0.013 


0.005 


0.008 


0.009 


118 


0.057 


0.032 


0.019 


0.017 


00002 


120 


0,64 


0.73 


0.28 


0.82 


0 30 


125 


0.0009 


0.0008 


0.0001 


0.0001 


0,0001 


127 


0.013 


0.011 


0.005 


0.006 


0.002 


132 


0.011 


0.007 


0.001 


0.002 


0.001 


133 


0.0001 


0.0001 


0.0001 


0.0001. 


0.0001 


138 


0074 


0.030 


0.016 


0.018 


0.006 


139 


0.0007 


0.0007 


0.0002 


0.0003 


0,0004 
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5 



10 



Example 
No. 


A 549 


SK-OV-3 


SK-MEL-2 


XF-498 


HCT 15 


159 


0.029 


0.010 


0.002 


0.006 


0.0006 


172 


0.07 


0.08 


0.02 


0.03 


0.02 


173 


0.40 


0.86 


0.15 


0.21 


0.18 


176 


0.0012 


0.0009 


0.0003 


0.0001 


0.0001 


177 


0,0006 


0.0008 


0.0003 


0.0004 


0.0001 


180 


0.28 


0.16 


0.31 


0.24 


0.16 


181 


0.13 


0.06 


0.11 


0.04 


0.02 


182 


0.292 


0081 


0.033 


0103 


0.006 


Cisplatm 


0,91 


1.32 


0.87 


0.77 


3.17 



Experimental 2. 

In uitro antitumor effects against animal leukemia cells. 

15 

A. Material : 

Tumor cell line : P388 (mouse lymphoid neoplasma cell) 

B. Method : Dye Exclusion Assay. 

1) Concentrations of P388 cells being cultured in HPMI 1640 media 

containing 10% FBS were regulated to 1 x 10 6 cells/mi. 

2} Sample drags of respective concentrations diluted in the ratio of log 

doses were added into each cell culture and cultured at 37 1, for 48 

hours, in 50% CO2 incubator, and then viable cell numbers were 

_ measured by dye exclusion test using trypan blue. 
25 

3) Concentrations of sample compounds showing 50 % cell growth 
inhibition compared with the control(lCso) were determined and listed in 
the table 2 below. 



30 



* REFERENCE 

1) P. Skehan, R. Strong, D. Scudiero, A. Monks, J. B. Mcmahan, D. T. 
Vistica, J, Warren, H. Bokesh, S. Kenney and M. R. Boyd. : Proc. Am. 



WO 06/52001 



PCT/KROO/00164 



~ 114 - 

Assoc. Cancer Res., 30, 612(1989). 

2) L. V. Rubinstein, R. H. Shoemaker, K. D. Paul], R. M. Simon, S. 
Tosini, P. Skehan, D, Scudiero, A, Monks, J. Natl. Cancer Inst.., 82, 
1113(1990) 

5 3) P. Skehan, R. Strong, D. Scudiero, J. B. Mcmahan, D. T. Vistica, J. 
Warren, H. Bokesch, S. Kenney and M. R. Boyd. - J. Natl, Cancer Inst., 
82, 1107(1990) 

C. Results 

10 As the results of measurement of antitumor activities of compounds 
of the present invention against P388 mouse leukemia cells, it was 
found that aii the compounds tested have equal to or higher antitumor 
activities than those of the control drug, mitomycin C. 
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5 



10 



15 



20 



Example 
No. 


P388 


Example 
No. 


P388 


2 


0.3 


46 


0.2 


3 


0.01 


48 


0.39 


7 


0.02 


64 


U.<54 


11 


0.02 


66 


0.2 


12 


0.1 


72 


0.10 


15 


0.70 


74 


0.68 


19 


0.2 


99 


0.04 


20 


1.2 


101 


0,002 


21 


0.8 


107 


0.04 


28 


0.04 


118 


0.3 


30 


0.07 


138 


0.1 


34 


0.14 


139 


0.03 


35 


0.01 


173 


0.4 


37 


0? 


180 


0.05 


38 


0.01 


181 


0.03 


42 


0.03 


182 


0.2 


45 


0.15 


Mitomycin C 


Li 



Experimental 3. 

Acute toxicity test (LDso) > 

25 A. Method : Litchfield -Wilcoxon method. 

6 weeks old ICR mice(male 30±2.0g) were fed freely with solid feed 
and water at room temperature, 23±lt at humidity 60 ±5%. Sample 
drugs were injected into abdominal cavities of mice, while each group 
comprises 6 mice. Observed during 14 days, external appearances and 

30 life or death were recorded, and then, visible pathogenies were observed 
from dead animals by dissection. LDso value was calculated by 
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Litchfiled-wilcoxon method. 
B. Result 

The results are shown at the next table 3. 



5 

Table 3 



Example No. 


LDso( sag/kg) 


p.o. 


i.v. 


i.p. 


7 




75 




38 


410 


97 




99 




>200 




KM 




212 




Cisplatin 






9.7 



As described above, it was found that the compounds of the present 
invention are more safer than cisplatin, whereby the present compounds 
may solve problems of known drugs by the prior art such as restriction 
of dosage, toxicity, etc. 
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What is claimed: 



I. A compound of the general formula* J) 



V if / \ / \ 



R 3 R4 



(I) 

10 wherein Ri and R2 are independently hydrogen, Cf-Cj alkyl, C1-C4 

alkylcarboxyl, C1-C4 alkylcarbonyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, 
C1-C4 aminoalkyl or Ci-Gj hydroxyiminoalkyl, or Ri and R2 are fused to 
form C3-C4 unsaturated ring; 

R3, R4, Rs> Re and R? are independently hydrogen, halogen, hydroxy, 
15 nitro, amino, C1-C4 alkyl, C1-C4 alkylcarboxyl, C1-C4 alkylcarbonyl, 
C1-C4 alkoxy or C1-C4 thioalkoxy; 
Rs is C1-C4 alkyl; 

Y is oxygen, sulphur, amino, substituted amino or C1-C4 thioalkyl; 
Z is Cr- Q alkoxy, C1-C4 alkyl, C1-C4 alkylamino or Ci-G* thioalkoxy; 

20 Xi and X2 are independently carbon or nitrogen; and 

~~N-C~~ and — C~Y— may form a single bond or a double bond 
provided that if — N~C— forms a single bond, ~~C~Y~- forms a bouble 
bond, and if ~~c~Y~~ forms a single bond, — N~C— forms a bouble 
bond and Rg is nonexistent; or pharmaceutical^/ acceptable acid addition 

25 salts thereof. 



2. A process for the preparation of compound of the general formula 
(la) or a pharmaceutically acceptable add addition salt thereof 
comprising 

30 reacting a compound of the general formula (2) with a ~C(=Y)- 
group-providing agent in a conventional organic solvent to obtain a 



WO 00/52001 



PCT/KROO/00164 



~ 118 - 

compound of the general formula (3) and successively reacting the 
compound of the general formula (3) with a compound of the general 
formula (A) to give the compound of the general formula (5), and 
reacting the compound of the formula (5) with an alkylating agent or 
5 arylating agent in the presence of a base to give the compound of the 
general formula (la). 



10 



15 



20 




wherein Ri, R 2 , Rs, FU Rs, Re, R?, Ba, Xj, X 2) Y and Z are as defined 
above, and Lie is a conventional leaving group. 

25 

3, A process for the preparation of compound of the general formual 
(lb) comprising 

reacting a compound of the general formula (H) with an alkylating 
agent in the presence of a base to give a compound of the general 
30 formula (D and reacting the compound of the formula (D with a 
substituted or unsubstitued amine in the presence of a base to give a 
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compound of the general formula (lb). 




(lb) 



wherein Ri, R 2 , R% R4, Rs, Re, Rt. Xi, X% Y and Z are as defined 
above, and R x is Ci~Cs alkyl. 
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